
HAYlJHOM BEnY 

II1HCTII1TYTA 3A MynTII1AII1C4111nnll1HAPHA II1CTPA>KII1BAI-bA 

YH111 BEP3111TETA Y 6EOrPAAY 

OAIlYKOM HaYl.JHOr seha VlHcn1TYTa 3a MYIlTltlAHcu.VlnIlHHapHa HCTpa}l{HSal-ba 

YHHsep3HTeTa Y 6eorpaAY, AOHeTOM Ha ceAHHu.H oA 26.11.2019. roAHHe, HMeHOBaHH CMO 3a 

l.JllaHOBe /{oMHcHje 3a ou.eHY HaYl.JHOHCTpa}l{HSal.JKOr paAa H HcnYl-beHOCTH YCllosa 3a 

peH360p Y 3Sal-be BHwer HaY'-IHOr capaAHHKa KaHAHAaTa AP Ypowa na'-ll-beBu.a, 3anOCIleHor 

Y VlHCTHTYTY 3a MYflTHAHcu.HnJll.1HapHa HCTpa}l{HSal-ba YHHsep3HTeTa Y 6eorpaAY. HaKoH 

AeTaJbHOr pa3MaTpal-ba npHIlO}l{eHe AOKYMeHTau.J.1je 0 HaYl.JHOJ.1CTpa}l{J.1Bal.JKOM paAY 

KaHAHAaTa nOAHOCJ.1MO HaYl.JHOM Behy clleAehH 

~3BEWTAJ 

1. 61110rPACl>II1JA 

Ap Ypow J1al.Jl-besau. je pol)eH 22. Q>e6pyapa 1978. rOAHHe Y 6eorpaAY rAe je 

3aspwHo OCHOBHY WKOIlY H Tpehy 6eorpaAcKY rHMHa3Hjy, npHpoAHo-MaTeMaTHl.JKJ.1 cMep. 

AHnlloMHpao je 2005. rOAHHe Ha TexHollowKo-MeTallypwKoM Q>aKYIlTery YHJ.1Bep3HTeTa Y 

6eorpaAY, Ha 0AceKY 3a HeopraHcKY xeMHjcKY TexHollorHjy, cMep elleKTpoxeMHja, ca 

npOCel.JHOM ou.eHOM CTYAHpal-ba 9,17. 

AOKTOPCKY AHcepTau.Hjy nOA HaCIlOBOM "ElleKTpoxeMHjcKo TallO}l{el-be H 

KapaKTepH3au.Hja npaxosa MeTalla H Ilerypa TpHjaAe rso}l{l)a H npaxoBa Ilerypa HJ.1Klla ca 

MOIlH6AeHoM" oA6paHHo je 27. oKTo6pa 2010. roAJ.1He Ha YHJ.1Bep3HTery Y 6eorpaAY, l.JHMe 

je CTeKao aKaAeMCKO 3Sal-be AOKTopa HaYKa 143 MYflTHAHcu.J.1nIlJ.1HapHJ.1X HaYl.JHJ.1X 061laCTJ.1 

KOHBep3Hja eHeprHje. 

http:HaYl.JHJ.1X
http:MYflTHAHcu.J.1nIlJ.1HapHJ.1X


OA jYHa 2006. rOAltIHe AO AaHac 3anOClleH je Y ItlHCTltITYTY 3a MYllTltIAltIcu,ltInllltlHapHa 

ltICTpa>t<ltIBal-ba YHltIBep3lt1TeTa Y 6eorpaAY (AO 2007. roAltIHe Ha3lt1B U,eHTap 3a 

MYllTltIAltICl~ltInllltlHapHe CTYAltIje YHltIBep3lt1TeTa Y 6eorpaAY)' Hajnpe Kao ltICTpa>t<ltIBal.J

npltlnpaBHltIK, OA anpltllla 2008. roAltIHe Kao ltICTpa>t<ltIBal.J-CapaAHltIK, OA MapTa 2011. roAltIHe 

Kao HaYI.JHltI CapaAHltIK ltI KOHal.JHO oA Maja 2015. roAltIHe Kao BltIWltI HaYI.JHltI CapaAHltIK. 

OA 2006. AO 2010. roAltIHe 6lt1o je aHra>t<OBaH Ha npojeKTY OCHOBHltIX ltICTpa>t<ltIBal-ba 

142032 "Tallo>t<el-be YllTpa<pltIHltIX npaxoBa MeTalla ltI llerypa ltI HaHocTpYKTYpltlpaHltIX 

nOBpWltIHa elleKTpoxeMltIjcKltIM nOCTynu,ltIMa" KOjltl je <pltIHaHCltIpallO MltIHltICTapCTBo 3a HaYKY 

lt1 TeXHOllOWKlt1 pa3Boj Peny6llltlKe Cp6lt1je. OA 2011. roAltIHe AO AaHac je aHra>t<OBaH Ha 

npojeKTY OCHOBHltIX ltICTpa>t<lt1Bal-ba 172054 "Pa3Boj, KapaKTeplt13au,ltIja ltI nplt1MeHa 

HaHoCTpYKTYltIpaHltIX KOMn03lt1THlt1X KaTalllt13aTOpa lt1 lt1HTepaKTlt1BHlt1X HOCal.Ja Y roplt1BHlt1M 

cnperoBlt1Ma ltI elleKTpOlllt13lt1 BOAe" KOjltl <plt1HaHClt1pa MltIHltICTapCTBO npocBeTe, HaYKe ltI 

TeXH0J10WKOr pa3Boja Peny6lllt1Ke Cp6lt1je. 

HaYI.JHOltlCTpa>t<lt1BaI.JKlt1 paA AP Ypowa flal.Jl-beBu,a OAHOCltI ce Ha pa3llltlI.JltITe 06llaCTlt1 

elleKTpOXeMlt1je ltI HaYKe 0 MaTepl1jaflltlMa: elleKTpoxeMl1jcKo Tallo>t<el-be ltI KapaKTeplt13au,lt1jy 

MeTaJ1a, J1erypa ltI KOMn03lt1THltIX npeBllaKa, 3aTlt1M Ha pa3Boj HOBlt1X MaTeplt1jalla 3a nplt1MeHY Y 

elleKTpOKaTalllt13lt1 C <POKYCOM Ha elleKTpOKaTallltl3aTOpe peaKu,ltIje lt13ABajal-ba BOAOHlt1Ka Y 

allKallHoj lt1 KltIcelloj CpeAltIHItI, pa3Boj eJ1eKTpOXeMl1jcKltIx ceH30pa lt1 cynepKoHAeH3aTopa, Kao 

lt1 Ha <PYHKu,ltIoHallItl3au,lt1jy MaTepltljalla Ha 6a3lt1 aHOAHO <popMltIpaHltIX Ti02 HaHoTy6YJ1apHltIX 

ypel)eHItIX CTpYKTypa. 

06jaBltlo je 2 norllaBfba Y ltICTaKHyTltIM MOHorpa<pltIjaMa Mel)YHapoAHor 3HaI.Jaja ltI 44 

HaYI.JHlt1X paAoBa Y l.JaCOnltlCltIMa Mel)YHapoAHor 3HaI.Jaja, OA l.Jera 7 Y Mel)YHapOAHltIM 

l.JaCOnltlCItIMa ltI3Y3eTHltIX BpeAHOCTltI ltI 24 Y BPXYHCKItIM Mel)YHapOAHltIM l.JaCOnltlCItIMa. npeMa 

nOAau,ltIMa ltI3 eJ1eKTpOHcKe 6a3e Google Scholar ny6llltlKau,ltIje cy My u,ltITltIpaHe BltIWe OA 890 

nyTa y3 oCTBapeHY BpeAHocT XltIpWOBOr h-ItIHAeKCa 19. Ao caAa je 6lt1o Yl.JeCHltIK ABa 

Mel)YHapOAHa npojeKTa. OAP>t<ao je 4 npeAaBal-ba no n03lt1BY Ha cKynOBltIMa Mel)YHapoAHor 

ltI Hau,ItIOHallHOr 3Hal.Jaja. Vl3BPWItIO je BltIWe OA 190 peu,eH3lt1ja 3a 42 Mel)YHapoAHa HaYI.JHa 

l.Jaconlt1ca. LJllaH je Mel)YHapoAHor elleKTpoxeMltIjcKor APYWTBa (International Society of 

Electrochemistry) ltI CpncKor xeMltljcKor APywTBa. 

2. 6l-1611l-10rPA4>l-1JA 

2.1. rpyna A: 6H6nHorpa¢Hja AO H360pa y 3Satbe HAYLJHl-1 CAPAAHl-1K 

M21- PaA Y BPXYHCKOM MenYHapoAHoM l.Jaconltlcy 
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1. 	 U. Lacnjevac, B.M. Jovic, Z. BascareviC, V.M. Maksimovic, V.D. Jovic (2009) Morphology 
and phase composition of as-deposited and recrystallized Ni-Mo-O powders. 
Electrochimica Acta 54(11): 3115-3123. 


IF(2009) =3.325; Electrochemistry (4/24) 


2. 	 B.M. Jovic, Ts. Dobrovolska, U. Lacnjevac, I. Krastev, V.D. Jovic (2009) Characterization of 
electrode posited Cd-Co alloy coatings by anodic linear sweep voltammetry. 
Electrochimica Acta 54(28): 7565-7572. 


IF(2009) =3.325; Electrochemistry (4/24) 


3. 	 U. Lacnjevac, B.M. Jovic, V.D. Jovic (2009) Morphology and composition of the Fe-Ni 
powders electrodeposited from citrate containing electrolytes. Electrochimica Acta 55(2): 

535-543. 

IF(2009) = 3.325; Electrochemistry (4/24) 

4. 	 V.D. JoviC, B.M. Jovic, U. Lacnjevac, G. Brankovic, S. Bernik, A. Recnik (2010) An attempt 
to predict the mechanism of Mo-Ni-O powders electrodeposition from the results of their 
TEM analysis. Electrochimica Acta 55(13): 4188-4193. 

IF(2010) = 3.650; Electrochemistry (5/26) 

1. U. Lacnjevac, B.M. Jovic, V.M. Maksimovic, V.D. Jovic (2010) An attempt to produce 
NiFe204 powder from electrodeposited Fe-Ni alloy powders by subsequent 
recrystallization in air. Journal of Applied Electrochemistry 40(3): 701-708. 

IF(2009) = 1.697; Electrochemistry (16/24) 

M33 - CaOnWTel-be ca Me!)YHapoAHor cKyna WTaMnaHO y u,ellI1HI1 

1. 	 M.B. Rajkovic, T.M. Rajkovic, U. Lacnjevac, Z. Bascarevic, D. Toskovic, D. Stanojevic, C. 
Lacnjevac (2008) 	Determination of Crystalline Structure of Calcium Carbonate Obtained 

thfrom Drinking Water. In: Proceedings of the 9 International Conference on 

Fundamental and Applied Aspects of Physical Chemistry, PHYSICAL CHEMISTRY 2008, A. 

Antic-Jovanovic (Ed.), The Society of Physical Chemists of Serbia, September 24 - 26, 

2008, Belgrade, Serbia, Spectroscopy, Molecular Structures (B), Volume II, B-11-P, pp. 
729-731. 

2. 	 V.M. Maksimovic, U.C. Lacnjevac, V.D. Jovic, B.M. Jovic, M.G. Pavlovic (2010) 

Electrodeposition of Cobalt Powders with Novel Three-Dimenstional Structure. In: 
Proceedings of the 4th International Conference - Processing and Structure of Materials, 

May 27 - 29, 2010, Palic, Serbia, pp. 195-200. 

3. 	 M. Bucko, A. Nesic, A. Peric-Grujic, U. Lacnjevac, J.B. Bajat (2010) The Influence of 
Electrodeposition Parameters on Composition and Appearance of Zn-Mn Alloys Obtained 
from Chloride Bath. In: Proceedings of the 2nd Regional Symposium on Electrochemistry 

of South-East Europe, June 6 -10, 2010, Belgrade, Serbia, SDE-P-06, pp. 198-200. 
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4. 	 M.G. Pavlovic, Lj.J. Pavlovic, U.C. Lacnjevac, N.D. NikoliC, M.V. Tomic (2010) 
Electrodeposition of Iron Powder Particles of Different Characteristics. In: Proceedings of 
the 2nd Regional Symposium on Electrochemistry of South-East Europe, June 6 10, 
2010, Belgrade, Serbia, SDE-P-21, pp. 201-205. 

M34 - CaOnWTel-be ca MeUYHapoAHor cKyna UJTaMnaHO y 1t13BOAY 

1. 	 M.G. Pavlovic, B.M. Jovic, V.D. Jovic, U. Lacnjevac, V.M. Maksimovic (2007) 
Electrochemical deposition and characterization of Ni-Mo alloy powders. In: Book of 
Abstracts of IfProcessing and Application of Ceramics", The Seventh Students' Meeting, 
December 6 - 8,2007, Novi Sad, Serbia, A7, pp. 16-17. 

2. 	 U. Lacnjevac, B.M. Jovic, V.D. Jovic, M.G. Pavlovic (2008) Electrochemical Deposition and 
Characterization of Ni-Mo-O Alloy Powders. In: Abstracts of "Nanoscale Phenomena and 
Structures in Bulk and Surface Phases", International Conference, February 26 - March 2, 
2008, Sofia, Bulgaria, Pl-25, p. 75. 

3. 	 U. Lacnjevac, B.M. Jovic, V.D. Jovic, M.G. Pavlovic (2008) Electrochemical deposition and 
characterization of the Ni-Mo-O system powders. In: Book of Abstracts of the 1st Regional 
Symposium on Electrochemistry of South-East Europe, May 4 - 8, 2008, Rovinj, Croatia, 
pp. 229-230. 

4. 	 A. Kowal, U. Lacnjevac, E. G~barowski, R. Koziol (2008) AFM and SEM Studies of the 
Composite Polymers Topography. In: Book of Abstracts of the 22nd Conference of the 
European Colloid and Interface Society, August 31 September 5, 2008, Cracow, Poland, 
P240, p. 479. 

5. 	 B.M. Jovic, V.D. Jovic, U. Lacnjevac, M.G. Pavlovic (2008) Characterization of 
electrodeposited Ni-Mo-O alloy powders. In: CD of Abstracts of the 59th Annual Meeting 
of the International Society of Electrochemistry, September 7 12, 2008, Seville, Spain, 
s10-P-039. 

6. 	 V.D. Jovic, U. Lacnjevac, Z. Bascarevic, B.M. Jovic, V.M. MaksimoviC (2008) Determination 
of Mo03 and NiMo04 phases in electrodeposited Ni-Mo-O alloy powders. In: Abstract 
Book of EAST FORUM 2008, October 23 - 24, 2008, Trento, Italy, p. 12. 

7. 	 B.M. Jovic, U. Lacnjevac, V.M. Maksimovic, V.D. Jovic (2009) Phase Composition of 
Electrodeposited Fe-Ni Powders before and after Recrystallization in Air. In: Book of 
Abstracts of the 2nd Internacional Symposium on Surface Imaging/Spectroscopy at the 
Solid/liquid Interface, May 31- June 3,2009, Cracow, Poland, P23, p. 62. 

8. 	 U. Lacnjevac, B.M. Jovic, V.M. Maksimovic, V.D. Jovic (2009) Morphology and 
2ndComposition of Electrodeposited Fe-Ni powders. In: Book of Abstracts of the 

Internacional Symposium on Surface Imaging/Spectroscopy at the Solid/Liquid Interface, 
May 31- June 3, 2009, Cracow, Poland, P28, p. 67. 

9. 	 V.M. Maksimovic, B.M. Jovic, U. Lacnjevac, M.G. Pavlovic, V.D. Jovic (2009) 
Characterization of Electrodeposited Ni-Co Alloy Powders. In: Book of Abstracts of the 
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Microscopy Conference 2009, August 30 - September 4, 2009, Graz, Austria, Volume 3: 
Materials Science, M3.P322, pp. 229-230. 

10. V.D. Jovic, B.M. Jovic, U. Lacnjevac, G. BrankoviC, S. Bernik, A. Recnik {2010} TEM Analysis 
2ndaf Electrodeposited Mo-Ni-O Pawders. In: Book of Abstracts of the Regional 

Symposium on Electrochemistry of South-East Europe, June 6 - 10, 2010, Belgrade, 
Serbia, FSP-P-03, p. 86. 

11. V.D. Jovic, B.M. Jovic, U. Lacnjevac, G. BrankoviC, S. Bernik, A. Recnik (2010) Mechanism 
of Mo-Ni-O powders electrodeposition based on the results of their TEM analysis. In: CD 
of Abstracts of the 61st Annual Meeting of the International Society of Electrochemistry, 
September 26 - October 1, 2010, Nice, France, s07-P-072. 

12. M.G. Pavlovic, 	Lj.J. Pavlovic, M.M. Pavlovic, U.C. Lacnjevac (2010) Electrodeposition of 
Iron Powder Particles of Different Morphologies, Structures and Its Corrosion Protection. 

61stIn: CD of Abstracts of the Annual Meeting of the International Society of 
Electrochemistry, September 26 - October 1, 2010, Nice, France, s08-P-044. 

13. Lj.J. Pavlovic, M.G. Pavlovic, U.C. Lacnjevac, M.V. Tomic (2010) The Influence of 
Electrolyte Types and Current Density on the Morphology of Fe Powder. In: CD of 
Abstracts of the 61st Annual Meeting of the International Society of Electrochemistry, 
September 26 - October 1,2010, Nice, France, s08-P-04S. 

MS2 - PaA Y 4acom1cy HaUVlOHal1HOr 3Ha4aja 

1. 	 M.G. Pavlovic, B.M. Jovic, V.D. Jovic, U. Lacnjevac, V.M. Maksimovic (2007) 
Electrochemical deposition and characterization of Ni-Mo alloy powders. Processing and 
Application of Ceramics 1{1-2}: 11-17. 

2. 	 U. Lacnjevac, V.D. Jovic, B.M. Jovic, Z. Bascarevic, M.G. Pavlovic (2008) Morfologija 
prahova Ni-Mo-O legura istaloienih elektrohemijskim postupkom ;z rastvora amonijum 
su/fata. Zastita materijala 49(1): 41-46. 

3. 	 M.B. Rajkovic, U.C. Lacnjevac, Z. Bascarevic, T.M. Rajkovic, D.V. Toskovic, D.O. Stanojevic 
(2008) Odreaivanje kristalne strukture kalcijum-karbonata dobijenog iz vode za pice. 
Zastita materijala 49(2): 43-S0. 

M63 - CaonwTe!-be ca cKyna HaUVlOHal1HOr 3Ha4aja WTaMnaHO y uellVlHVI 

1. 	 U. Lacnjevac, V.D. Jovic, B.M. Jovic, Z. Bascarevic, M.G. Pavlovic (2008) Morfologija 
prahova Ni-Mo-O legura istaloienih elektrohemijskim postupkom iz rastvora amonijum 
su/fata. U: Knjiga radova, X YUCORR, 19 - 22. maj, 2008, Tara, Srbija, str. 8S-91. 

2. 	 V.D. Jovic, B.M. Jovic, U. Lacnjevac, Z. Bascarevic (2008) Semiconducting properties of the 
Nb20 S in SM NaOH. In: Proceedings of X YUCORR, May 19 - 22, 2008, Tara, Serbia, pp. 
162-169. 
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3. 	 U. lacnjevac, V.D. Jovic, B.M. Jovic, Z. Bascarevic, V.M. Maksimovic, M.G. Pavlovic (2009) 
Morfologija prahova Fe-Ni legura elektrohemijski istalozenih iz citratno-sulfatnih 
rastvora. U: Knjiga radova, XI YUCORR, 17 - 20. maj, 2009, Tara, Srbija, str. 330-337. 

4. 	 M,G, Pavlovic, Lj,J. Pavlovic, U.C. lacnjevac, M.V, Tomic (2010) Obtaining Metal Powders 
That Are Suitable for Production of Electrodes for Fuel Cells, Batteries and Chemical 
Sensors. In: Proceedings of XII YUCORR, May 18 - 21, 2010, Tara, Serbia, PS-47. 

5. 	 Lj.l Pavlovic, M.M. Pavlovic, M.G. Pavlovic, M.V. Tomic, U.C. lacnjevac (2010) Uticaj 
vrste elektrolita i gustine struje na morJologiju Fe praha. U: CD radova, XII YUCORR, 18
21. maj, 2010, Tara, Srbija, PS-48. 

M70 - OA6pal-beHa AOKTOpcKa AltlcepTaLl,ltIja 

Ypow '"I. Jlal.ll-beBa4 (2010) EJ1eKmpoxeMujcKo maJ10JKefbe u KapaKmepu3au,uja npaxoea 
MemaJ1a u J1e2ypa mpujade zeoJKlja u npaxoea J1ezypa HU/{J1a ca M0J1u6deHOM, YHItIBep31t1TeT 

y EieorpaAY' 

2.2. rpyna 6: 6~6mlOrpaq,~ja HAKOH ~36opa y 3Bal-be HAY'"IHVI CAPAtJ,HVlK 

M13 - nOrllaBJbe y ItICTaKHyroj MOHorpad>ltIjl1 MenYHapoAHor 3Ha4aja Mll 

1. 	 V.D. Jovic, U.C. lacnjevac, B.M. Jovic (2012) Morphology, Chemical, and Phase 
Composition of Electrodeposited Co-Nil Fe-Ni, and Mo-Ni-O Powders. In: 
Electrochemical Production of Metal Powders, Modern Aspects of Electrochemistry, No. 
54} 5.5. Djokic (Ed.L Ch. 5, 251-344. Springer, New York. 

ISBN 978-1-4614-2379-9 

2. 	 V.D. Jovic, U.C. lacnjevac} B.M. Jovic (2014) Electrodeposition and Characterization of 
Alloys and Composite Materials. In: Electrodeposition and Surface Finishing 
Fundamentals and Applications, Modern Aspects of Electrochemistry, No. 57} 5.5. Djokic 
(Ed.), Ch. 1, 1-84. Springer, New York. 

ISBN 978-1-4939-0288-0 

M21a - PaA Y MenYHapoAHoM 4aconl1cy 1t13Y3eTHI1x BpeAHOCTI1 

1. 	 I\I.V. Krstajic, lj. Gajic-Krstajic, U. lacnjevac, B.M. Jovic, S. Mora, V.D. JoviC (2011) Non
noble metal composite cathodes for hydrogen evolution. Part I: The Ni-MoOx coatings 
electrodeposited from Watt's type bath containing Mo03 powder particles. International 
Journal of Hydrogen Energy 36(11): 6441-6449. 

IF(2009) = 3.945; Environmental Sciences (12/181) 

2. 	 N.V. Krstajic} U. Lacnjevac, B.M. Jovic, S. Mora, V.D. Jovic (2011) Non-noble metal 
composite cathodes for hydrogen evolution. Part II: The Ni-MoOx coatings 
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electrodeposited from nickel chloride-ammonium chloride bath containing Mo02 powder 
particles. International Journal of Hydrogen Energy 36(11): 6450-6461. 

IF(2009) = 3.945; Environmental Sciences (12/181) 

3. 	 V.M. Maksimovic, U.C. Lacnjevac, IVI.M. Stoiljkovic, M.G. Pavlovic, V.D. Jovic (2011) 
Morphology and composition of Ni-Co electrodeposited powders. Materials 
Characterization 62(12): 1173-1179. 

IF(2011) = 1.572; Materials Science, Characterization & Testing (3/32) 

4. 	 U. Lacnjevac, S.M. Jovic, V.D. Jovic (2012) Electrodeposition of Ni, Sn and Ni-Sn Alloy 
Coatings from Pyrophosphate-Glycine Bath. Journal of the Electrochemical Society 
159(5): D310-D318. 

IF(2011) = 2.590; Materials Science, Coatings & Films (1/18) 

M21- PaA y BPXYHCKOM MeliYHapoAHoM 4aconll1cy 

1. 	 K.M. Drljevic-Duric, V.D. Jovic, U.C. Lacnjevac, M.L. Avramov Ivic, S.D. Petrovic, D.Z. Mijin, 
S.S. Dordevic (2010) Voltammetric and differential pulse determination of roxithromycin. 
Electrochimica Acta 56(1): 47-52. 


IF(2010) = 3.650; Electrochemistry (5/26) 


2. 	 Ts. Dobrovolska, I. Krastev, S.M. Jovic, V.D. Jovic, G. Seck, U. Lacnjevac, A. Zielonka 
(2011) Phase identification in electrodeposited Ag-Cd alloys by anodic linear sweep 
voltammetry and X-ray diffraction techniques. Electrochimica Acta 56(11): 4344-4350. 

IF(2011) = 3.832; Electrochemistry (7/27) 

3. 	 V.D. Jovic, U. Lacnjevac, S.M. Jovic, N.V. Krstajic (2012) Service life test of non-noble 
metal composite cathodes for hydrogen evolution in sodium hydroxide solution. 
Electrochimica Acta 63: 124-130. 


IF(2011) = 3.832; Electrochemistry (7/27) 


4. 	 U.C. Lacnjevac*, B.M. Jovic, V.D. Jovic, N.V. Krstajic (2012) Determination of kinetic 
parameters for the hydrogen evolution reaction on the electrodeposited Ni-Mo02 

composite coating in alkaline solution. Journal of Electroanalytical Chemistry 677-680: 
31-40. 

IF(2011) = 2.905; Chemistry, Analytical (21/73) 

5. 	 V.D. Jovic, U. Lacnjevac, S.M. Jovic, lj. Karanovic, N.V. Krstajic (2012) Ni-Sn coatings as 
cathodes for hydrogen evolution in alkaline solution. Chemical composition, phase 
composition and morphology effects. International Journal of Hydrogen Energy 37(23): 
17882-17891. 

IF(2010) =4.057; Electrochemistry (4/26) 

6. G. Tasic, U. Lacnjevac, M. Tasic, M. Marceta Kaninski, V.M. Nikolic, D. Zugic, V. Jovic 
(2013) Influence of Electrodeposition Parometers of Ni-W on Ni Cathode for Alkaline 

• PaAOBI1 Ha Kojl1Ma je AP Ypow lla4l-beBal\ aYTOp 3a KopeCnOAeHl\l1jy. 
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Water Electrolyser. International Journal of Hydrogen Energy 38(11): 4291-4297. 
IF(2011) = 4.054; Electrochemistry (5/27) 

7. 	 U.C. lacnjevac, B.M. Jovic, Lj.M. Gajic-Krstajic, J. Kovac, V.D. Jovic, N.V. Krstajic (2013) Ti 
Substrate Coated with Composite Cr-Mo02 Coatings as Highly Selective Cathode 
Materials in Hypochlorite Production. Electrochimica Acta 96: 34-42. 

IF(2013} =4.086; Electrochemistry (4/27) 

8. 	 B.M. Jovic, U.C. lacnjevac, N.V. Krstajic, V.D. Jovic (2013) Ni-Sn coatings as cathodes for 
hydrogen evolution in alkaline solutions. Electrochimica Acta 114: 813-818. 


IF(2013) =4.086; Electrochemistry (4/27) 


9. 	 U.C. lacnjevac*, B.M. Jovic, V.D. Jovic, V.R. Radmilovit, N.V. Krstajic (2013) Kinetics of the 
hydrogen evolution reaction on Ni-(Ebonex-supported Ru) composite coatings in alkaline 
solution. International Journal of Hydrogen Energy 38(25): 10178-10190. 

IF(2011} =4.054; Electrochemistry (5/27) 

10. B.M. Jovic, 	U.C. lacnjevac, N.V. Krstajic, V.D. Jovic (2014) Service life test of the NiSn 
coatings as cathodes for hydrogen evolution in industrial chlor-alkali electrolysis. 
International Journal of Hydrogen Energy 39(17): 8947-8958. 


IF(2012) = 3.548; Electrochemistry (7/26) 


M22 - PaA y IiIcTaKHyroM MeDYHapoAHoM 4aconlilCY 

1. 	 N.D. Nikolic, G. Brankovic, U.C. lacnjevac (2012) Formation of two-dimensional (20) lead 
dendrites by application of different regimes of electrolysis. Journal of Solid State 
Electrochemistry 16(6): 2121-2126. 

IF(2012) = 2.279; Electrochemistry (13/26) 

2. 	 Z.Z. Stoiljkovic, M.L. Avramov Ivic, S.D. Petrovic, D.Z. Mijin, 5.1. Stevanovic, U.C. 
lacnjevac, A.D. Marinkovic (2012) Voltammetric and Square-Wave Anodic Stripping 
Determination of Amlodipine Besylate on Gold Electrode. International Journal of 
Electrochemical Science 7: 2288-2303. 

IF(2011) = 3.729; Electrochemistry (9/27) 

3. 	 I. Krastev, Ts. Dobrovolska, U. lacnjevac, S. Nineva (2012) Pattern formation during 
electrodeposition of indium-cobalt alloys. Journal of Solid State Electrochemistry 16(11}: 
3449-3456. 

IF(2012) = 2.279; Electrochemistry (13/26) 

4. 	 M. Bucko, J. Rogan, B. Jokic, M. Mitric, U. lacnjevac, J.B. Bajat (2013) Electrodeposition of 
Zn-Mn alloys at high current densities from chloride electrolyte. Journal of Solid State 
Electrochemistry 17(5): 1409-1419. 

IF(2012) = 2.279; Electrochemistry (13/26) 
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1. 	 B.M. Jovic, U.C. Lacnjevac, V.D. Jovic, Lj.M. Gajic-Krstajic, N.V. Krstajic (2012) On the 
kinetics of the hydrogen evolution reaction on Ni-MoOx composite catalysts in alkaline 
solutions. Journal of the Serbian Chemical Society 77(2): 211-224. 

IF(2012) = 0.912; Chemistry, Multidisciplinary (100/152) 

2. 	 U.C. Lacnjevac (2013) Electrodeposition and Characterization of Ni-Mo02 Composite 
Coatings as Cathodes for the Hydrogen Evolution Reaction in Alkaline Solution. Journal of 
the Serbian Chemical Society 78(4): 549-554. 

1F(2012} =0.912; Chemistry, Multidisciplinary (100/152) 

3. 	 V.D. Jovic, U.C. Lacnjevac, B.M. Jovic, Lj.M. Gajic-Krstajic, N.V. Krstajic (2013) Ni-Mo02 
composite cathodes for hydrogen evolution in alkaline solution. Effect of aging of the 
electrolyte for their electrodeposition. Journal of the Serbian Chemical Society 78(5): 
689-700. 

IF(2012) 0.912; Chemistry, Multidisciplinary (100/152) 

4. 	 M. Bucko, U. Lacnjevac, J.B. Bajat (2013) The influence of substituted aromatic aldehydes 
on Zn-Mn alloy electrodeposition. Journal of the Serbian Chemical Society 78(lO): 1569
1581. 

IF(2012) =0.912; Chemistry, Multidisciplinary (100/152) 

5. 	 M.N. Krstajic, M.D. Obradovic, B.M. Babic, V.R. Radmilovic, U.C. Lacnjevac, N.V. Krstajic, 
S.Lj. Gojkovic (2013) Electrochemical oxidation of methanol on Pt!(RUxSnl-x)O2 

nanocatalyst. Journal of the Serbian Chemical Society 78(11): 1703-1716. 
IF(2012} =0.912; Chemistry, Multidisciplinary (100/152) 

M24 - PaA y Hau,1t10HallHOM 4aCOnlt1cy MenYHapoAHor 3Ha4aja 

1. 	 V.D. Jovic, U.C. Lacnjevac, B.M. Jovic, N.V. Krstajic (2014) Electrodeposited, Ni-based, 
non-noble metal coatings as cathodes for hydrogen evolution in chlor-alkali electrolysis. 
Zastita materijala 55(2): 111-125. 

M33 - CaOnWTel-be ca MenYHapoAHor cKyna WTaMnaHO y u,elllt1HIt1 

1. 	 U.C. Lacnjevac, V.D. Jovic, B.M. Jovic (2011) Electrodeposition and characterization of Ni
Sn alloy coatings as a cathode material for the hydrogen evolution reaction in alkaline 
solutions. In: Proceedings of XIII VUCORR, International Conference, April 5 8, 2011, 
Tara, Serbia, pp. 278-284. 

M34 - CaOnWTel-be ca MenYHapoAHor cKyna WTaMnaHO y 1t13BOAY 

1. 	 M.L. Avramov Ivic, Stoiljkovic, S.D. Petrovic, D.Z. Mijin, S.1. Stevanovic, U.C. 
Lacnjevac, A.D. Marinkovic (2012) Voltammetric and Square-Wave Anodic Stripping 
Determination of Amlodipine Besylate on Gold Electrode. In: CD of Abstracts of the 63rd 

Annual Meeting of the International Society of Electrochemistry, August 19 - 24, 2012, 
Prague, Czech Republic, s02-001. 
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2. U.C. Lacnjevac, B.M. Jovic, V.D. Jovic, N.V. Krstajic (2012) Study on the Mechanism of the 
Hydrogen Evolution Reaction on the Ni-Mo02 Composite Coating in Alkaline Solution. In: 

63rdCD of Abstracts of the Annual Meeting of the International Society of 
Electrochemistry, August 19 - 24, 2012, Prague, Czech Republic, s13-034. 

3. 	 B.M. Jovic, U.C. lacnjevac, Lj. Karanovic, N.V. Krstajic, V.D. Jovic (2012) Ni-Sn Coatings as 
Cathodes for HER in Alkaline Solution. Morphology, Composition and Phase Composition 
Effects. In: CD of Abstracts of the 63rd Annual Meeting of the International Society of 
Electrochemistry, August 19 - 24, 2012, Prague, Czech Republic, s15-030. 

4. 	 M.L. Avramov Ivic, Z.Z. Stolljkovic, S.D. Petrovic, D.Z. Mjjin, S.I. Stevanovic, U.C. 
lacnjevac, A.D. Marinkovic (2012) Gold electrode and a gold electrode modified by 
oxidized multi-wall carbon nanotubes (o-MWCNT) used in electrooxidation of amlodipine 
besylate. In: Book of Abstracts of NanoBelgrade 2012, First International Conference on 
Processing, characterization and application of nanostructured materials and 
nanotechnology, September 26 - 28, 2012, Belgrade, Serbia, p. 96. 

Borka Jovic, Vladimir Jovic, Nedeljko Krstajic, Uros lacnjevac (2012) Electrodeposited 
coatings as cathodes for hydrogen evolution in industrial electrolYSiS. In: XVIII World 
Interfinish Congress and Exhibition, Interfinish 2012, November 14 - 16, 2012, 
Politecnico di Milano, Milano, Italy, s16.01. 

6. 	 M.N. Krstajic, M.D. ObradoviC, B.M. Babic, V.R. Radmilovic, U.C. lacnjevac, N.V. Krstajic, 
S.Lj. Gojkovic (2013) RuOrSn02 as a Pt catalyst support in methanol electrooxidation 
reaction. In: Book of Abstracts, ICOSECS 8, 8th International Conference of the Chemical 
Societies of the South-East European Countries, June 27 - 29, 2013, Belgrade, Serbia, p. 
119. 

M52 - PaA y 4aconVicy Hau.VlOHaJlHOr 3Ha4aja 

1. 	 V. Maksimovic, U. Lacnjevac, V. Jovic, B. Jovic, M. Pavlovic (2011) Electrodeposition of 
cobalt powders with novel three-dimensional structure. Metalurgija - Journal of 
Metallurgy 17(2): 103-110. 

2. 	 U.C. lacnjevac, V.D. Jovic, B.M. Jovic (2011) Electrodeposition and characterization of Ni
Sn alloy coatings as cathode material for hydrogen evolution reaction in alkaline 
solutions. Zastita materijala 52(3): 153-158. 

3. 	 U.C. Lacnjevac, V.D. Jovic, B.M. JoviC, Z. Bascarevic, V.M. Maksimovic, M.G. Pavlovic 
(2011) Morjologija prahova Fe-Ni legura elektrohemijski istaloienih iz citratno-sulfatnih 
rastvora. Zastita materijala 52(4): 237-241. 

M53 - PaA y HaY4HoM 4aconVicy 

1. 	 G. Tasic, B. Jovic, U. lacnjevac, N. Krstajic, V. Jovic (2013) Ni-Mo02 cathodes for hydrogen 
evolution in alkaline solutions. Effect of the conditions of their electrodeposition. Journal 
of Electrochemical Science and Engineering 3(1): 29-36. 
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2. 	 M. Rajkovic, M. Stojanovic, M. Eremic Savkovic, U. Lacnjevac, D. Toskovic (2013) 
Determination of change in content of heavy and radioactive metals in drinking water by 
an indirect analysis method based on scale tests. Journal of Engineering & Processing 
Management 5(1): 127-155. 

M62 - npeAaBal-be no n03HBY ca cKyna Hall,HOHaJ1HOr 3Ha4aja WTaMnaHO y H3BOAY 

1. 	 U.C. Lacnjevac (2013) Electrodeposition and Characterization of Ni-Mo02 Composite 
Coatings as Cathodes for the Hydrogen Evolution Reaction in Alkaline Solution. Journal of 
the Serbian Chemical Society 78(4): 549-554. Predavanje po pozivu na godisnjem 
sastanku Elektrohemijske sekcije Srpskog hemijskog drustva odrzanom 8.2.2012. na 
Tehnolosko-metalurskom fakultetu u Beogradu. 

IF(2012) = 0.912; Chemistry, Multidisciplinary (100/152) 

M64 - CaOnWTel-be ca cKyna Hall,HOHaJ1HOr 3Ha4aja WTaMnaHO y H3BOAY 

1. 	 B.IVI. Jovic, U. Lacnjevac, V.D. Jovic (2011) The non-noble metal composites as cathodes 
for hydrogen evolution: Ni-MoOx coatings. In: Book of Abstracts of the 1st Conference of 
the Serbian Ceramic Society, March 17 -18, 2011, Belgrade, Serbia, p. 39. 

2. 	 U. Lacnjevac, B.M. Jovic, V.D. Jovic (2011) The non-noble metal composites as cathodes 
for hydrogen evolution: Ni-Mo02 coatings. In: Book of Abstracts of the 1st Conference of 
the Serbian Ceramic Society, March 17 -18,2011, Belgrade, Serbia, p. 42. 

3. 	 Biljana Babic, Ljiljana Gajic-Krstajic, Nevenka Elezovic, Nedeljko Krstajic, Uros Lacnjevac 
(2012) Sinteza i karakterizacija Pt katalizatora na RuTi02 nosacu za reakciju redukcije 
kiseonika. In: Book of Abstracts of the 50th Meeting of the Serbian Chemical Society, June 
14 - 15, 2012, Belgrade, Serbia, p. 33. 

ISBN 978-86-7132-048-1 

ny6J1HKall,Hje 6e3 KaTeropHje: 

1. 	 V.D. Jovic, N.D. Nikolic, U.C. Lacnjevac, B.M. Jovic, K.I. Popov (2012) Morphology of 
Different EJectrodeposited Pure Metal Powders. In: Electrochemical Production of Metal 
Powders, Modern Aspects of Electrochemistry, No. 54, S.S. Djokic (Ed.), Ch. 2, 63-124. 
Springer, New York. 

ISBN 978-1-4614-2379-9 

2.3. rpyna B: DH6J1HOrpa$Hja HAKOH H360pa y 3Sal-be Bl1Wl1 HAY4Hl1 CAPAAHl1K 

1. M.D. Obradovic, U.C. Lacnjevac, B.M. Babic, P. Ercius, V.R. Radmilovic, N.V. Krstajic, S.Lj. 
Gojkovic (2015) RuxTi1- x0 2 as the support for Pt nanopartic/es: Electrocatalysis of 
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methanol oxidation. Applied Catalysis B: Environmental 170-171: 144-152. 

IF(2015) =8.328; Engineering, Environmental (1/50) 


2. 	 M.D. Obradovic, Z.M. Stancic, U.C. Lacnjevac, V.V. Radmilovic, A. Gavrilovic-Wohlmuther, 
V.R. Radmilovic, S.Lj. Gojkovic (2016) Electrochemical oxidation of ethanol on palladium
nickel nanocatalyst in alkaline media. Applied Catalysis B: Environmental 189: 110-118. 

IF(2016) = 9.446; Engineering, Environmental (1/49) 

3. 	 U.C. Lacnjevac*, R. Vasilic, T. Tokarski, G. Cios, P. Zabinski, N. Elezovic, N. KrstajiC (2018) 
Deposition of Pd nanoparticles on the walls of cathodically hydrogenated Ti02 nanotube 
arrays via galvanic displacement: A novel route to produce exceptionally active and 
durable composite electrocatalysts for cost-effective hydrogen evolution. Nano Energy 
47: 527-538. 


IF(2018) 15.548; Chemistry, Physical (6/148) 


M21- PaA y BPXYHCKOM MeliYHapoAHoM 4aconltlcy 

1. 	 U.C. Lacnjevac*, V.V. Radmilovic, V.R. Radmilovic, N.V. Krstajic (2015) RuOx nanoparticles 
deposited on Ti02 nanotube arrays by ion-exchange method as electrocatalysts for the 
hydrogen evolution reaction in acid solution. Electrochimica Acta 168: 178-190. 

IF(2015) = 4.803; Electrochemistry (3/27) 

2. 	 N.D. Nikolic, E.R. Ivanovic, G. Brankovic, U.C. lacnjevac, S.1. StevanoviC, J.S. Stevanovic, 
M.G. Pavlovic (2015) Electrochemical and Crystallographic Aspects of Lead Granular 
Growth. Metallurgical and Materials Transactions B 46(4}: 1760-1774. 


IF(2015) = 1.474; Metallurgy & Metallurgical Engineering (20/73) 


3. 	 B.M. Jovic, U.C. Lacnjevac, V.D. Jovic, N.V. Krstajic (2015) Kinetics of the oxygen evolution 
reaction on Ni5n electrodes in alkaline solutions. Journal of Electroanalytical Chemistry 
754: 100-108. 


IF(2013) = 2.871; Chemistry, Analytical (20/76) 


4. 	 B.M. Jovic, V.D. Jovic, U.C. Lacnjevac*, Lj. Gajic-KrstajiC, N.V. Krstajic (2015) Ni-(Ebonex
supported Ir) composite coatings as electrocatalysts for alkaline water electrolysis. Part I: 
Hydrogen evolution. International Journal of Hydrogen Energy 40(33): 10480-10490. 

IF(2014) =3.313; Electrochemistry (7/28) 

5. 	 B.M. Jovic, V.D. Jovic, U.C. Lacnjevac*, 5.1. Stevanovic, J. Kovac, M. Radovic, N.V. KrstajiC 
(2016) Ru layers electrodeposited onto highly stable Ti2AIC substrates as cathodes for 
hydrogen evolution in sulfuric acid solutions. Journal of Electroanalytical Chemistry 766: 
78-86. 

IF(2016) =3.012; Chemistry, Analytical (20/76) 

6. 	 N. Tasic, Z. Marinkovic Stanojevic, Z. Brankovic, U. Lacnjevac, V. R!bic, M. Zunic, T. 
Novakovic, M. Podlogar, G. Brankovic (2016) Mesoporous films prepared from 
synthesized Ti02 nanoparticles and their application in dye-sensitized solar cells (D55Cs). 
Electrochimica Acta 210: 606-614. 
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IF(2015) 4.803; Electrochemistry (3/27) 
Broj poena nakon normiranja: 6A 

7. 	 B.M. Jovic, U.C. Lacnjevac, V.D. Jovic, Lj. Gajic-Krstajic, J. Kovac, D. Poleti, N.V. Krstajic 
(2016) Ni-(Ebonex-supported Ir) composite cootings as electrocatalysts for alkaline water 
electrolysis. Part II: Oxygen evolution. International Journal of Hydrogen Energy 41(45): 
20502-20514. 

IF(2016) 3.582; Electrochemistry (7/29) 

8. 	 N.R. Elezovic, P. Zabinski, P. Ercius, M. Wytrwal, V.R. Radmilovic, U.C. Lacnjevac, N.V. 
Krstajic (2017) High surface area Pd nanocatalyst on core-shell tungsten based support as 
a beneficial cotalyst for low temperature fuel cells application. Electrochimica Acta 247: 
674-684. 

IF(2017) = 5.116; Electrochemistry (5/28) 

9. 	 V.D. Jovic, B.M. Jovic, U.C. Lacnjevac, N.V. Krstajic, P. Zabinski, N.R. Elezovic (2018) 
Accelerated service life test of electrodeposited NiSn alloys as bifunctional catalysts for 
alkaline water electrolysis under industrial operating conditions. Journal of 
Electroanalytical Chemistry 819: 16-25. 

IF(2017) = 3.235; Chemistry, Analytical (17/81) 

10. K. Berkesi, P.M. Zivkovic, N. Elezovic, U. Lacnjevac, E. Hristoforou, N.D. Nikolic (2019) 
Mechanism of formation of the honeycomb-like structures by the regime of the reversing 
current (RC) in the second range. Journal of Electroanalvtical Chemistry 833: 401-410. 

IF(2017) =3.235; Chemistry, Analytical (17/81) 

M22 - Pap, y VlcTaKHYToM MenYHapoP,HoM 4aconVlcy 

1. 	 D. Tripkovic, S. Stevanovic, A. Gavrilovic, J. Rogan, U. Lacnjevac, T. Kravic, V.M. Jovanovic 
(2018) The Role of Sn02 on Electrocatalytic Activity of PtSn Catalysts. Electrocatalysis 
9(1): 76-85. 

IF(2017) = 2.889; Electrochemistry (12/28) 

2. 	 N. Tasic, Z. Marinkovic Stanojevic, Z. Brankovic, M. Zunic, U. Lacnjevac, M. Gilic, T. 
Novakovic, G. Brankovic (2018) Mesoporous Ti02 spheres as a photoanodic material in 
dye-sensitized solar cells. Processing and Application of Ceramics 12(4): 374-382. 

IF(2017) =1.152; Materials Science, Ceramics (10/27) 

Broj poena nakon normiranja: 4,2 


3. 	 K. Cvetanovic Zobenica, U. Lacnjevac, 1V1. Etinski, D. Vasiljevic-Radovic, D. Stanisavljev 
(2019) Influence of the electron donor properties of hypericin on its sensitizing ability in 
DSSCs. Photochemical & Photobiological Sciences 18: 2023-2030. 

IF(2017) =2.902; Chemistry, Physical (64/147) 

M24 - Pap, y HaUVlOHallHOM 4aconVlcy MenYHapoP,Hor 3Ha4aja 
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1. 	 B.M. Jovic, V.D. Jovic, U.C. Lacnjevac, Lj. Gajic-Krstajic, N.V. Krstajic (2016) 
Electrodeposited Ni-Sn coatings as electrocatalysts for hydrogen and oxygen evolution in 
alkaline solutions. Zastita materijala 57(1): 136-147. 

2. 	 T. Dobrovolska, U. Lacnjevac, N. Tasic, B. Jovic, V. Jovic, N. Elezovic (2018) Spatio
temporol structures of electrodeposited indium based alloys. Zastita materijala 59(2): 
237-242. 

M32 - npeAaBal-be no n03HBy ca Mel)YHapoAHor cKyna WTaMnaHO y H3BOAY 

1. 	 U.C. Lacnjevac, N.R. Elezovic, P. Zabinski, V.R. Radmilovic, N.V. Krstajic (2016) Synthesis 
and charocterization of ruthenium oxide decorated Ti02 nanotube arrays as cathode 
catalysts for acidic water electrolysis. In: i h European Pulse Plating Seminar / EAST 
Forum 2016, March 3 - 4, 2016, Baden near Vienna, Austria, USB stick with conference 
presentations. 

2. 	 Uros Lacnjevac, Rastko Vasilic, Tomasz Tokarski, Grzegorz Cios, Piotr Zabinski, Nevenka 
Elezovic, Nedeljko Krstajic (2018) Proton-intercalated Ti02 nanotube arrays decorated 
with Pd nanoparticles: A novel approach to the hydrogen evolution reaction 
electrocatalysis. In: Proceedings of XX YUCORR, International Conference, May 21 - 24, 
2018, Tara Mountain, Serbia, p. 36. 

ISBN 978-86-82343-22-6 

3. 	 Uros Lacnjevac, Rastko Vasilic, Nevenka Elezovic, Ondrej Tomanec, Shiva Mohajernia, 
Nhat Truong Nguyen, Patrik Schmuki (2019) Proton-intercalated anatase Ti02 nanotube 
arrays decorated with Ir nanoparticles as novel electrocatalysts for the hydrogen 
evolution reaction. In: Abstracts of the 4th e-MINDS COST Workshop, COST Action 
IVIP1407, February 13 -15,2019, Politecnico di Milano, Milano, Italy, pp. 45-46. 

M33 - CaOnWTel-be ca Mel)YHapoAHor cKyna WTaMnaHO y u,ellHHH 

1. S. Stevanovic, D. Tripkovic, A. GavriloviC, J. Rogan, U. Lacnjevac, T. Kravic, V.IVI. Jovanovic 
(2018) Electrochemical activity and stability of PtSn and PtSn02 carbon supported 
catalysts for anodic reactions in fuel cells. In: Proceedings of the 4th International 

Symposium on Corrosion and Protection of Materials, Environmental Protection and 
Protection against Fire, September 18 - 21, 2018, Bar, Montenegro, pp. 49-54. 

ISBN 978-9940-9334-3-2 

M34 - CaOnWTel-be ca Mel')yHapoAHor cKyna WTaMnaHO y H3BOAY 

1. 	 B.M. Jovic, N.V. Krstajic, V.D. Jovic, U.C. Lacnjevac, Lj. Gajic-Krstajic (2015) Ni-{Ebonex
Supported-Ir) Composite Coatings as Cathodes for Hydrogen Evolution Reaction in 
Alkaline Solution. In: Book of Abstracts, 5th Regional Symposium on Electrochemistry of 
South-East Europe, June 7 -11,2015, Pravets, Bulgaria, IND-P-Ol, p. 129. 

ISBN 978-954-92483-4-0 
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2. 	 U.C. Lacnjevac, V.V. Radmilovic, V.R. Radmilovic, N.V. Krstajic (2015) Ti02 Nanotube 
Supported RuOx Electrocatalyst for the Hydrogen Evolution Reaction in Acid Solution. In: 
Book of Abstracts, 3rd Conference of the Serbian Society for Ceramic Materials, June 15 
17, 2015, Belgrade, Serbia, P-53, p. 122. 

ISBN 978-86-80109-19-0 

3. 	 Nebojsa D. Nikolic, Sanja I. Stevanovic, Evica R. Ivanovic, Uros C. Lacnjevac, Goran 
Brankovic, Jasmina S. Stevanovic, Miomir G. Pavlovic (2015) Phenomenon of nucleation 
and growth of lead from the nitrote electrolytes. In: Book of Abstracts of XVII YUCORR, 
International Conference, September 8 11,2015, Tara Mountain, Serbia, p. 18. 

ISBN 978-86-82343-22-6 

4. 	 Mila Krstajic, Uros Lacnjevac, Marko Jankovic, Dejan Dukic, Ljiljana Gajic Krstajic, Borka 
Jovic, Vladimir Jovic, Nedeljko Krstajic (2015) Pitting corrosion of carbon steel DIN 17175 
used as evaporator tubing material in sugar production technology. In: Book of Abstracts 
of XVII YUCORR, International Conference, September 8 - 11, 2015, Tara Mountain, 
Serbia, pp. 60-61. 

ISBN 978-86-82343-22-6 

5. 	 Ljiljana M. Gajic-Krstajic, P. Zabinski, V.R. Radmilovic, P. Ercius, M. Krstajic-Pajic, U.C. 
Lacnjevac, N.V. Krstajic, N.R. Elezovic (2016) Synthesis and characterization of Pd 
nanocatalyst at tungsten carbide based support for fuel cells application. In: Programme 
and the Book of Abstracts of the 18th annual conference YUCOMAT 2016, September 5 
10,2016, Herceg Novi, Montenegro, P.S.B.5., p. 71. 

ISBN 978-86-919111-1-9 

6. 	 N. Tasic, Z. Marinkovic Stanojevic, Z. Brankovic, U. Lacnjevac, M. Zunic, M. Gilic, G. 
Brankovic (2016) Nanosize anatase particles for application in dye-sensitized solar cells 
tosSes}. In: Book of Abstracts of the 2nd International Meeting on Materials Science for 
Energy Related Applications, September 29 - 30, 2016, Belgrade, Serbia, p. 19. 

ISBN 978-86-82139-62-1 

7. 	 N.R. Elezovic, U.C. Lacnjevac, P. Zabinski, V.R. Radmilovic, P. Ercius, N.V. Krstajic (2016) 
Pd nanoparticles onto different supports for electrochemical conversion systems. In: 
Abstracts of the 2nd COST Workshop, COST Action MP1407, October 12 - 14, 2016, 
Athens, Greece, pp. 12-13. 

8. 	 N. Tasic, Z. Marinkovic Stanojevic, Z. Brankovic, U. Lacnjevac, M. Zunic, G. Brankovic 
(2017) 3D and uniform mesoporous Ti02 films for application in Dye-Sensitized Solar eells 
tosses}. In: Abstract Book, The American Ceramic Society Electronic Materials and 
Applications 2017, January 18 - 20,2017, Orlando, Florida, USA, S5, p. 14. 

9. 	 B.M. Jovic, u.C. Lacnjevac, N.V. Krstajic, N.R. Elezovic, P. Zabinski, U. Gajic-Krstajic, V.D. 
Jovic (2017) Electrodeposited NiSn coating as the catalysts for alkaline water electrolysis. 
In: Programme and Book of Abstracts of the 12th international workshop on 
electrodeposited nanostructures EDNAN012, March 16 - 18, 2017, Sofia, Bulgaria, P-l, 
p.46. 
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10. Tsvetina Dobrovolska, 	U.C. Lacnjevac, N. Tasic, N.R. Elezovic (2017) Spatio-temporal 
structures of electrodeposited indium based alloys. In: Programme and Book of Abstracts 
of the 12th international workshop on electrodeposited nanostructures EDNAN012, 
March 16 -18,2017, Sofia, Bulgaria, P-ll, p. 56. 

11. U. Gajic Krstajic, V. Jovic, B. Jovic, U. Lacnjevac, N. Krstajic, P. Zabinski, N. Elezovic (2017) 
Accelerated service life test of electrodeposited NiSn coatings as bifunctional hydrogen 
and oxygen evolution catalysts for alkaline water electrolysis. In: Programme and the 
Book of Abstracts of the 19th annual conference YUCOMAT 2017, September 4 - 8,2017, 
Herceg Novi, Montenegro, P.S.C.9., p. 92. 

ISBN 9788691911126 

12. Nebojsa D. Nikolic, Kata Berkesi, Nevenka Elezovic, Uros Lacnjevac, Miomir G. Pavlovic 
(2018) Application of the regime of reversing current (RC) in the second range on 
formation of the honeycomb-like electrodes of copper. In: Proceedings of XX YUCORR, 
International Conference, May 21 - 24, 2018, Tara Mountain, Serbia, p. 133. 

ISBN 978-86-82343-22-6 

13. D.M. Mijailovic, 	V.V. Radmilovic, V.R. Radmilovic, D.B. Stojanovic, U.C. Lacnjevac, V.D. 
Jovic, P.S. Uskokovic (2018) Electrospun Carbon Nanofibers Decorated with Mixed Cobalt 
and Manganese Oxide Nanoparticles as High-Performance Hybrid Electrodes for 
Sup ercap acitors. In: Abstract Book, Electrospinning for Energy, ELEN 2018, June 13 - 15, 
2018, Montpellier, France, p. 38. 

14. Daniel M. Mijailovic, Uros C. Lacnjevac, Vuk V. Radmilovic, Dusica B. Stojanovic, Velimir 
R. Radmilovic, Vladimir D. Jovic, Petar S. Uskokovic (2018) Electrospun Hybrids of Carbon 
Nanofibers with Cobalt and Manganese Oxide Nanoparticles as High-Performance 
Electrodes for Supercapacitors. In: Program and Book of Abstracts of the First 
international conference on electron microscopy of nanostructures, ELMINA 2018, 
August 27 - 29, 2018, Rectorate of the University of Belgrade, Belgrade, Serbia, pp. 87
89. 


ISBN 978-86-7025-785-6 


15. Uros Lacnjevac, Rastko Vasilic, Tomas Tokarski, Grzegorz 	Cios, Piotr Zabinski, Nevenka 
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3. KBAHH1TATJ1BHA OL,EHA PE3YllTATA HAYYHOJ1CTPA}I{J1BAYKOr PAfJ,A 

KBaHT~TaT~BHa BpeAHocT nOCT~rHyT~x pe3ynTaTa Hay4Ho~CTpam~Ba4Kor paAa AP 

Ypowa na4l-beBu,a np~Ka3aHa je y Ta6enaMa 1-3. 

To6e/lo 1. npUK03 epcme U KeoHmucjJuKou,uje ocmeopeHux HOY'-fHOUcmpOJKUeOLfKUx 

pe3Y/lmOmO YLl,EJ70KynHOJ /1,OCA/1,AWI-bOJ KAPI1JEPI1. 

03HaKa spcre 

pe3ymara 

M13 

M21a 

! 

YKynaH 6poj 

pe3ynrara 

2 

7 

I BpeAHocr pe3ymara 

7 

10 

YKynHa speAHocr 

14 

70 

1V121 23 + 1* 
8, OC~M 3a jeAaH 

HopM~paH paA 6,4* 
190,4 

~..... 

M22 

M23 

M24 

M32 

M33 

M34 

M52 

M53 

M62 

M63 

M64 

6 + 1* 

6 

3 

3 

6 

37 

6 

2 

1 

5 

4 

5, Oel-1M 3a jeAaH 

HOpMJ.1paH paA 4,2* 

3 

2 

1,5 

1 

0,5 

1,5 

1 

1 

1 

0,2 

34,2 

18 

6 

4,5 

6 

18,5 

9 

2 

1 

5 

0,8 

:'379,4IO:·>.·•••••·.-·:t 
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I 

30 

Ta6el1a 2. npuKa3 epcme U KeaHmucjJuKau,uje ocmeapeHux HaYI1HoUCmpGJKUeal1Kux 

pe3Yl1mama HAKOH M350PA Y3BAfbE BMWM HAY4HM CAPA,l1.HMK. 

03HaKa BpcTe YKynaH 6poj YKynHa BpeAHocTBpeAHocT pe3Yl1TaTa 
pe3yllTaTa pe3YllTaTa 

M21a 3 10 

8, OCItlM 3a jeAaH
M21 78,49 + 1* 

HOpMltlpaH paA 6,4 * 

5, OCItlM 3a jeAaH
M22 14,22 + 1* 

HOpMltlpaH paA 4,2* 
, 

M24 2 2 4 

M32 3 1,5 4,5 

M33 1 1 1 

M34 18 90,5 

M64 0,2 

YKynHo:141;3 

1 0,2 

Ta6el1a 3. OcmeapeHe epeoHocmu UMnaKm cjJaKmopa. 

YKynHa BpeAHocT HaKOH 1tl36opa y 
3Bal-be BItlWItl HaYYHItl CapaAHItlK 

75,709 

npoce4Ha BpeAHocT no paAY ca 
151 J1It1CTa HaKOH 1tl36opa y 3Bal-be 

BIt1WIt1 HaYYHItl CapaAHIt1K 
4,732 

YKynHa BpeAHocT Y Kapl'ljepltl 156,089 

npOCeYHa BpeAHocT no paAY ca 
151 J1ItlCTa y Kaplt1jeplt1 

3,547 

V1cnYl-beHocr KBaHTIt1TaTIt1BHItlX 3aXTeBa 3a 1t136op Y 3Bal-be BIt1WIt1 HaYYHIt1 CapaAHItlK AP 

Ypowa lla4l-beB4a, 3a o6J1acr npltlpOAHO-MaTeMaTItlYKIt1X It1 MeAItl41tlHCKIt1X HaYKa, npeMa 
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npaSHJ1HHKY 0 nocTynKY H Ha4HHY BpeAHOBal-ba H KS<lHTHT<lTHBHOM HCK<l3HB<lI-bY 

HaY4HOHCTpamHSa4KHX pe3YJ1TaTa HCTpamHSa4a, BHAH ce H3 Ta6eJ1e 4. 

Ta6e.fla 4. YKynHe BpeaHocmu KoecfJuu,ujeHama M oa u360pa KaHaUaama y 3Bal-be BUWU 

HaytfHU capaaHUK npeMa Kame20pujaMa nponucaHuM y npaBu.fIHuKY 3a npupOaHO

MameMamUtfKe U MeaUU,UHcKe HaYKe y3 HaBoljel-be MUHUMa.flHUX KBaHmumamUBHUX 

3axmeBa 3a cmuu,al-be HaY'-lHo2 3Bal-ba HaYI..fHu caBemHUK. 

KaTeropHje 
Koe¢Hu,HjeHaTa M 

nponHcaHe 
npaBHJ1HHKOM 

MHHHMaJ1HH 
KBaHTHTaTHBHH 3aXTeB 

3a 3Bal-be SHWH Hay4HVl 
capaAHHK 

YKynHo 

50 

MlO + M20 + M31 + 
M32 + 1V133 + M41 + 

M42+M90:::: 

40 

Mll+M12+M21+ 

M22+M23:::: 

30 

OCTBapeHo 141,3 132,1 122,6 

OCTBapeHo y 0AHOCY Ha 
MHHHMaJ1HH 

KBaHTHTaTHBHH 3aXTeB 
283% 330% 409% 

4. KPATKA AHAIIH3A HAYLfHHX PAAOBA 

npeMa TeMVl HCTpamHBal-ba, paAoBH AP Ypowa fla4l-beBu,a ce Mory cspcTaTH y 

HeKOJ1HKO rpyna: 

• ElleKTpoxeMlltjcKo TaJ10mel-be H KapaKTepH3au,Hja npaxoBa MeTaJ1a HlIerypa. 

n04eTaK HaY4HoHCTpamHBa4Kor paAa AP Ypowa fla4l-besu,a se3aH je 3a 06J1aCT 

eJ1eKTpoxeMHjcKor TaJ10metba Vl KapaKTepH3au,l1je npaxosa MeTaJ1a H J1erypa, y OKBHPY Koje 

je H ypa1)eHa AOKTopcKa AHcepTau,Hja KaHAHAaTa. Pe3YJ1TaTH HcnHTHSatba YTHu,aja 

napaMeTapa TaJ10mel-ba Ha MOp¢0J10rHjy H xeMHjcKH H ¢a3HH caCTaB npaxoBa CHCTeMa Mo

Ni-O Vl Fe-Ni o6jaBlbeHH cy Y paAosVlMa A-M21-01, A-M21-03, A-M21-04 Vl A-M23-01. 

npaxoBH Ni-Mo-O J1erypa (paAosH A-M21-01 H A-M21-04) raJ1BaHOCTaTCKH cy 

HCTaJ10meHVl H3 aMoHHjYM-cYJ1¢aTHVlX pacTBopa pa3J1H4HTOr OAHoca KOHu,eHTpau,Hja Ni/Mo 

jOHa. MOP¢0J10rVlja, xeMVljcKVl Vl ¢a3HH cacras HCTaJ10meHHX H 0NpesaHHx npaxoBa cy 
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VI 

ItlCnvlTvlBaHItl nOMony SEM, EDS, aTOMCKe ancopnu.ItlOHe CneKTpO<pOTOMeTpltlje (AAS), 

peHAeHCKe AVI<ppaKu.Vlje (XRD), TpaHCMVlCVlOHe elleKTpOHCKe MItlKpocKonVlje (TEM) 

elleKTpOHCKe AVI<PpaKu.Vlje (SAED). 3a npaXOBe 60raTVlje CaAP>KajeM Ni 6V1Jl1.1 cy 

KapaKTepVlCTVl4HVI CYHl)epacTIo1 arllOMepaTltl, AOK je ca nOBenal-beM CaAP>Kaja Mo nojaBa 

HanpCIlVlHa VI C<pepHItlX a<pIlOMepaTa nOCTalla Vl3pa>KeHVlja. TEM VI SAED aHallVl3a CY nOKa3alle 

Aa VlCTaIlO>KeHVI npaXOBItl caAp>Ke ABa Tltlna 4ecTItlu.a: aMOP<PHe Itl KpltlCTallHe. Y KpVlCTallHItlM 

061laCTItlMa arllOMepaTa AOMVlHltlpajy ABe <pa3e, Mo03 Itl MoNi4, AOK je KOA npaxa ca BenltlM 

caAP>KajeM Ni Y04eHO VI npltlCYCTBO NiO <pa3e. Ha OCHOBY OBVIX Ca3Hal-ba npeAIlO>KeH je 

oAroBapajynVl MexaHVl3aM elleKTpoxeMVljcKor TallO>Kel-ba npaXOBa Mo-Ni-O cVlCTeMa, no 

npBVI nYT Y CBeTcKoj IlItlTepaTypVl (paA A-M21-04). HaKOH OArpeBal-ba y Ba3AYxy Ha 600°C 

AOWIlO je AO nomYHe AearJlOMepau.ltlje VI peKpltlcTall1tl3au.ltlje npaxoBa, npVl 4eMY je XRD 

aHallVl30M Y npaxoBVlMa ca BenVlM caAP>KajeM Mo AeTeKToBaHo npVlcycTBO ABe <pa3e, Mo03 

Itl NiMo041 a Y npaxy VlCTaIlO>KeHOM npVl 0AHOCY Ni/Mo ;:: 1/0,3 npVlCYCTBO npaKTVl4Ho caMO 

jeAHe <pa3e, NiMo04, y3 Vl3BecHY KOIlVl4V1HY <pa3e Mol\li4, YKa3yjynVl Ha TO Aa je 

OAroBapajynVlM Vl360pOM napaMeTapa TallO>Kel-ba Moryne A06V1TVI MOHo<pa3aH npax Ni-Mo-O 

CVlCTeMa (paA A-M21-01). 3aKJbY4eHo je Aa ce NiMo04 <pa3a <popMltlpa oAVlrpaBal-beM 

peaKu.Vlje y 4BPCTOM CTal-bY 1tl3Mel)y NiO H MoOg Ha nOBltllJJeHItlM TeMnepaTypaMa. 

ElleKTpOXeMl1jcKo TallO>Kel-be npaxoBa Fe-Ni Ilerypa Vl3 u.VlTpaTHVlx pacTBopa 

pa3Jl1114V1TOr oAHoca KOHu.eHTpau.l1ja Ni/Fe jOHa, y npl-1cycTBy Fe(lll) 1-1 Fe(l!) COIlI-1, I-1CnVlTl-1BaHO 

je Y paAY A-M21-03. EDS aHallVl3a A061-1jeHVlx npaxoBa nOTBPAltllla je nojaBY aHOMallHor 

TallO>Kel-ba Fe VI Ni 1-13 06e rpyne paCTBopa, npltl 4eMY je aHOMallaH KapaKTep TallO>Kel-ba 6V10 

1-13pa>KeHltljVl y paCTBopVlMa Fe(lIl) COIlVl YClleA MorynHoCTI-1 <popMVlpal-ba Fe(OH)z, 3ajeAHVl4Ka 

KapaKTepltlCTVlKa MOp<pollorVlje CBVlX npaXOBa je npVlcYCTBO C<pePHVlX 3pHa VI KOHYCHI-1X 

wynJbVlHa HaCTallVlX Ha MeCTY <popMVlpal-ba MeXYPOBa BOAoHVlKa, alll-1 cy KOA npaXOBa 

A06V1jeHl-1x npVl 0AHOCY Ni/Fe ;:: 9/1, 1-13 06a paCTBopa, Y04eHItl VI KpVlCTallVl y 061lVlKY naroAe, 

KojVl cy nopel)el-beM ca IlI-1TepaTYpHVlM nOAau.VlMa npVlnVlcaHVI FeNi3 <pa3V1. V1cKOpVlWnel-be 

CTpyje 3a TallO>Kel-be npaXOBa Ilerypa 6V11l0 Bene 1tl3 paCTBopa Fe(ll} COIIVl (8-15%), AOK je Y 

cIlY4ajy pacTBopa Fe(1I1} COIlVl Vl3HOCVlIl0 CBera 1-2% YClleA peAYKu.Vlje Fe(lIl) y Fe(ll) Kao 

npBor CTynl-ba YKynHe elleKTpoxeMVljcKe peaKu.Vlje. 

Y paAY A-M23-01 Ha4V1l-beH je nOKywaj Aa ce oApeAe OnTVlMallHVI YCIlOBVI 3a 

A06V1jal-be NiFe204 <pa3e HaKHaAHI-1M oArpeBal-beM npaxoBa Fe-Ni Ilerypa A06V1jeHl-1x 1tl3 

u.VlTpaTHo-xIlOPVlAHVlX pacTBopa KojVl CaAP>Ke Fe(ll} COIlVl. TOKOM oArpeBal-ba Y Ba3AYxy Ha 

TeMnepaTypaMa OA 400, 6001-1 700°C AOWllo je AO oKcl-1Aau.l-1je npaxoBa y3 <popMl-1pal-be NiOI 

Fe203 VI NiFe204 $a3a y pa3111tl4V1TOM 0AHOCY y 3aBVlCHOCTI-1 oA caCTaBa nOlla3Hor npaxa. 

Hal)eHo je Aa NiFe204 npeACTaBJba AOMVlHaHTHY $a3y y y30PKY npaxa VlCTaIlO>KeHOM npVl 

Ni/Fe ;:: 1/3 HaKOH oArpeBal-ba Ha 600°C. 
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Pe3YJlTaTItI ItICTpamltlBal-ba Be3aHItIX 3a MOp¢OJlOrltljy eJleKTpoxeMltljcKItI ItICTaJlOmeHItIX 

npaXOBa 41t1CTItIX MeTaJla Fe ItI Ni ItI MOP¢OJlOrltljy ItI xeMltljcKItI ItI ¢a3HItI caCTaB npaxoBa 

CItICTeMa Mo-Ni-O ItI Fe-Ni, KOjltl cY OnltlCaHItI Y npeTXoAHo HaBeAeHItIM paAOBItIMa (A~M21-01, 

A-M21-03, A-M21-04 ItI A-M23-01), cYMltlpaHItI cY nOrJlaBJbY 6-M13-01. 

VI HaKOH OA6pal-beHe AOKTopcKe AltlcepTau,ltIje AP Ypow Jla4l-beBau, ce Y HeKOJlI1KO 

paAoBa 6aBltl0 KapaKTepl13au,l1joM eJleKTpoxeMl1jcKI1 npOltl3BeAeHI1X npaxoBa. 

Y paAY 6-M21a-03 I1CnltlTaHItI cY MOp¢OJlOrl1ja ItI caCTaB npaxoBa Ni-Co Jlerypa 

I1CTaJlOmeHI1X 1t13 u,I1TpaTHo-60paTHor KynaTItIJla ca pa3Jll1411TI1M OAHOCOM KOHu,eHTpau,ltIja 

jOHa Ni ItI Co. npl1 0AHOCY KOHu,eHTpau,l1ja Ni/Co = 1/1 A061t1jeHe cy TI1nltl4He 

ABOAItIMeH3110HaJlHe AeHAPltlTItI4He 4eCTI1u,e y 06JlItIKY nanpaTI1, AOK cy ce ca CMal-bel-beM 

OAHoca Ni/Co jOHa nojaBI1JlItI ItI TpOAItIMeH31t10HaJlHI1 AeHApltlTI1 ItI arJlOMepaTI1 pa3Jlltl41t1Tor 

06JlItIKa. XRD aHaJll13a je nOKa3aJla Aa cy ce npaXOBItI yrJlaBHOM cacTOjaJlItI oA ¢a3a a-Ni fcc ItI 

£-Co hcp, aJlItI je KOA npaXOBa ca BI1WI1M caApmajeM Co Y04eHO 11 npltlCYCTBO ¢a3e a-Co fcc. 

TaJlomel-be CBItIX Ni-Co npaXOBa ItIMaJlO je aHOMaJlaH KapaKTep. 

npaWKaCTItI TaJl031t1 Pb A061t1jeHItI 1t13 HI1TpaTHOr KynaTItIJla npltlMeHOM pa3Jlltl41t1TItIX 

pemltlMa eJleKTpOJll13e npOY4aBaHI1 cy Y paAY 6-M22-01. nOJlapltl3au,ItIOHa KpltlBa TaJlOmel-ba 

OJlOBa ce cacTOjaJla 1t13 ABa AeJla pa3ABojeHltlx npeJlOMHOM Ta4KOM. Y 06JlaCTI1 HItICKItIX 

npeHaneTOCTItI Koje npltlnaA,1jy npBOM, JlI1HeapHOM AeJlY nOJlapltl3au,110He Kpl1Be, 

KapaKTepl1CTI14HOM 3a OMCKY KOHTPOJlY npou,eca TaJlOmel-ba, ¢OpMltlpaHItI cy nojeAItIHa4HItI 

KpltlCTaJlI1 OJlOBa. Apyrl1 Aeo KpltlBe je 61t10 OKapaKTepltlcaH HarJlItIM nopaCTOM rYCTItIHe cTpyje 

ca nOBelial-beM npeHaneTOCTItI npeKO BpeAHOCTItI Koja oAroBapa npeJlOMHoj Ta4KItI, y3 

HaCTaHaK ABOAItIMeH31t10HaJlHItIX AeHApltlTa Kao AOMI1HaHTHe MOP¢OJlOWKe ¢opMe y 

nOTeHu,ItIOCTaTCKOM ItI raJlBaHOCTaTCKOM pemltlMy TaJlOmel-ba y OBOj 06JlaCTItI. Y04eHItI HarJlI1 

nopaCT rYCTItIHe cTpyje y APyroM AeJlY nOJlapltl3au,ItIOHe KpltlBe 06jawl-beH je aKTItIBau,110HOM 

KOHTPOJlOM TaJlOmel-ba Ha BpXOBItIMa ¢OpMltlpaHI1X AeHAPItlTa. 

A061t1jal-be HOBI1X TpOAItIMeH31t10HaJlHItIX npaWKaCTI1X CTpyKTypa Co nOCTYnKOM 

eJleKTpoxeMltljcKor TaJlOmel-ba Onl1CaHO je Y paAY 6-MS2-01. nOKa3aHO je Aa je Morylie 

KOHTpOJlItICaTItI MOp¢OJlOrltljy ItI CTPYKTYPY 4eCTItlu,a Co nOAeWaBal-beM napaMeTapa TaJlOmel-ba 

Kao WTO cy rYCTItIHa cTpyje ItI Tltln paAHe eJleKTpOAe. MeXaHItI3aM ¢OpMltlpal-ba arJlOMepaTa je 

TaKol)e AItICKYTOBaH. 

Y paAY 6-MS2-03 I1CTpameH je YTItlu,aj OAHoca KOHu,eHTpau,l1ja jOHa Ni/Fe(lII} Y 

u,ItITpaTHO-CYJl¢aTHOM KynaTItIJlY Ha MOP¢OJlOWKY CTPYKTYPY 4eCTltlu,a ItI arJlOMepaTa 

eJleKTpoxeMl1jcKItI ItICTaJlOmeHItIX npaXOBa Fe-Ni Jlerypa. 

Y paAY B-M21-02 cy KpltlCTaJlHa 3pHa Pb eJleKTpoxeMltljcKItI ItICTaJlOmeHa Y 

nOTeHu,110CTaTCKOM pemltlMY 11 KapaKTepltlCaHa nOMoliy CKeHltlpajylie eJleKTpOHCKe 

MItIKpocKonltlje. CItICTeMaTCKItI je ItICnltlTaH YTItlu,aj pa3Jlltl411TItIX napaMeTapa eJleKTpOJlltl3e, Kao 
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WTO CY CaCTaB paCTBOpa, npeHaneTOCT TallO>«el-ba VI KOIIVl4V1Ha HaelleKTpVlCal-ba, Ha paCT 

KpVlCTallHVlX 3pHa Pb. Y 3aBVlCHOCTVI OA YCIIOBa Tallo>«el-ba Ao6V1jeHa cy KpVlCTallHa 3pHa 

pa3HVlX o6m1l<a, Kao WTO cy wecToyrllVl VI OKTaeApVl, allVl VI pa311V14V1TVI TVlnOBVI CVlMeTpVl4HO 

cnojeHVlx 3pHa. YCTaHOBJbeHO je Aa je VlCTOBpeMeHO nOBenal-be KOHLJ,eHTpaLJ,Vlje PbZ
+ jOHa VI 

npeHaneTOCTVI Tallo>«el-ba noroAoBallO $opMVlpal-bY KOMnllVlKoBaHVljVlx 0611V1Ka. CPopMVlpal-be 

KpVlCTallHVlX 3pHa ca Y04eHVlM KpVlCTallorpa$CKVlM KapaKTepVlCTVlKaMa AVlcKyroBaHo je 

KopVlCTenVl OCHOBHe npVlHLJ,Vlne elleKTpOKpVlCTaIlVl3aLJ,Vlje. 

ElleKTpoxeMVljcKo Tallo>«el-be Cu y 0611aCTVI nOTe HLJ,Vlj all a Vl3ABajal-ba BOAoHVlKa 

KOpVlWnel-beM nYllcVlpajyne HaVl3MeHVl4He cTpyje y oncery Tpajal-ba OA HeKOIIIIIKO ceKyHAVI 

VlcnVlTIIIBaHO je oApel)IIIBal-beM npoce4Hor VlCKOplIIWnel-ba cTpyje 1113ABajal-ba BOAOHVlKa III 

aHallVl30M Ao6V1jeHVlx Tallora nOMony CKeHlllpajyne elleKTpOHCKe VI OnTVl4Ke MVlKpocKonlllje 

(B-M21-10). TOKOM eKcneplIIMeHTa KaTOAHa rYCTIIIHa cTpyje III KaTOAHVI III aHOAHVI nYIIceBVI cy 

611111111 KOHCTaHTHVI, AOK je BapVlpaHa aHOAHa rYCTIIIHa cTpyje. CTpYKrype y 0611111KY cana cy 

Ao6V1jeHe npVlMeHOM pe>«VlMa KOHCTaHTHe jeAHocMepHe KaTOAHe cTpyje Kao III pe>«VlMa 

HaVl3MeHVl4He nYJ1cVlpajyne cTpyje npVl HIII>«IIIM aHOAHIIIM rYCTVlHaMa cTpyje, AOK cy YCJ1eA 

CMal-bel-ba K0J1V14I11He Vl3ABojeHor BOAOHVlKa nplll BVlWVlM aHoAHVlM rYCTIIIHaMa cTpyje 

$opMlllpaHe CTpyKrype ca BenVlM pynaMa y 06J1I11KY Tal-bVlpa Ha 4V1jeM AHy III 604HVlM 

CTpaHaMa cy 1113paC!lVl AeHAPIIITVI. no npBVI nyT npeAJ10>KeH je VI AlllcKyroBaH MexaHVl3aM 

eJ1eKTpoxeMVljcKor TaJ1o>«el-ba Cu y3 VlCTOBpeMeHO Vl3ABajal-ba BOAoHVlKa KOpVlWnel-beM 

pe>KVlMa nYJ1cVlpajyne Halll3MeHVl4He cTpyje ca nYJ1CeBIIIMa OA HeKOJ1I11KO ceKyHAVI. 

• EJ1eKTpOKaTanH3a KaTOAHe peaKLJ,lIIje 1113ABajal-ba BOAoHIilKa. 

~eHTpaJ1HY 06J1aCT HaY4HOVlCTpa>«IIIBa4Kor VlHTepeCOBal-ba AP Ypowa fla4l-beBLJ,a 

CBaKaKO npeACTaBJba pa3Boj HOBVIX eJ1eKTpOAHIIIX MaTepllljaJ1a 3a peaKLJ,Vljy 1113ABajal-ba 

BOAoHVlKa (HER) Koja IIIMa BeJ1V1KIII VlHAycrpVljcKIII 3Ha4aj 6YAynVl Aa ce Kao KaTOAHa peaKLJ,Vlja 

oAlllrpaBa Y xJ1op-aJ1l{aJ1Hoj eJ1eKTp0J1V13111 VI eJ1eKTpOJI1II3V1 BOAe. 

Kao eJ1eKTpOKaTaJ11113aTOpVl 3a HER y aJ1KaJ1HIIIM pacTBoplIIMa VlcnlllTVlBaHe cy 

pa3J11114V1Te eJ1eKTpoxeMllljcKIII IIICTaJ10>KeHe npeBJ1aKe J1erypa VI KOMn03111THIIIX MaTepl1jaJ1a Ha 

6a3V1 Ni. 

Pe3YJ1TaTIII KapaKTepVl3aLJ,lIIje Mop$0J10rlllje, xeMVljcKor VI $a3Hor caCTaBa III 

KaTaJ1V1TIII4Ke aKTIIIBHOCTIII 3a HER eJ1eKTpoxeMllljcKIII IIICTaJ10>KeHVlX KOMn03V1THVlX npeBJ1aKa Ni 

ca OKcVlAIIIMa Mo o6jaBJbeHIII cy Y paAoBIIIMa 6-M21a-Ol, 6-M21a-02, 6-M21-03, 6-M21-04, 

6-M23-01, 6-M23-02, 6-M23-03 III 6-MS3-01. 

Na Ni Mpe>KlIILJ,e VlCTaJ1o>«eHe cy KOMn03111THe npeBJ1aKe Ni-MoOx 1113 BaTOBor 

KynaTIIIJ1a ca cycneHAoBaHIIIM 4ecTVlLJ,aMa npaxa Mo03 (paA 6-M21a-Ol) VI npeBJ1aKe Ni-MoOz 
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lt13 aMOHlt1jYM-XllOplt1AHOr KynaTlt1lla Hlt1KJ1a ca cycneHAOBaHlt1M 4eCTlt1l1,aMa npaxa Mo02 (paA 

6-M21a-02) y Clt1Mylllt1paHlt1M lt1HAYCTPlt1jCKlt1M YCllOBlt1Ma 3a TallO>l<el-be KOMepll,lt1jallHlt1X 

KaTOAa. MOP¢OllOrlt1ja Ao6lt1jeHlt1X npeBllaKa lt1Cnlt1Tlt1BaHa je nOMony SEM, XeMlt1jcKlt1 CaCTaB 

nOMony EOS, a ¢a3HH caCTaB nOMony XRO aHalllt13e. nOllaplt13all,HOHe KapaKTeplt1CTlt1Ke 3a 

HER Ha Ni-MoOx lt1 Ni-Mo02 npeBllaKaMa lt1Cnlt1Tlt1BaHe cy y 32 Mac.% NaOH Ha 90°C lt1 

ynopel)eHe ca OHOM CHlt1MlbeHOM Ha KOMepll,lt1jallHoj Ni-Ru02 KaTOAlt1 KOMnaHHje De Nora 

(ON). nOKa3aHo je Aa Haj60lba Ni-MoOx lt1 Haj60lba Ni-Mo02 npeBllaKa lt1Majy npaKTlt14HO 

lt1AeHTlt14He nOllaplt13all,lt10He KapaKTeplt1CTlt1Ke Kao lt1 KOMepll,HjallHa ON KaTOAa. AHalllt130M 

nonpe4Hor npeceKa lt1 ¢a3Hor caCTaBa Ni-MoOx npesllaKa YTBpl)eHo je Aa Hlt1je AOWllO AO 

yrpaAl-be 4eCTlt1l1,e Mo03 y Tallor Ni, Ben cy OKClt1Alt1 MOlllt16AeHa y npeBllaKaMa lt1CTallO>l<eHlt1 

lt13 MOlllt16AaTHlt1X jOHa, KOjVl cy ¢OpMlt1paHVI pacTBapaHleM cycneHAoBaHor npaxa Mo03, 

clleAenVi npeAllO>l<eHVI MeXaHlt13aM lt1HAYKOBaHor TallO>l<eHla. KaTalllt1Tlt14Ka aKTVlBHOCT 

npesllaKa VI npVlcycTBO HanpcllVlHa y Tallory o6jawHleHlt1 cy spillover ¢eHoMeHoM (paA 6

M21a-Ol). C APyre cTpaHe, 4eCTlt1l1,e npaxa Mo02ycnewHo cy yrpal)eHe y Tallor Nt nplt1 4eMY 

cy MOP¢OllOrlt1ja, caCTaB VI aKTlt1BHOCT Ao6lt1jeHlt1X Ni-Mo02 npeBllaKa 3aBlt1Clt1lllt1 OA 

KOHLI,eHTpaLl,Vlje cycneHAoBaHor Mo02 VI BpeMeHa cTapeHla elleKTpollViTa (paA 6-M21a-02). 

Y paAY 6-M21-03 cy ynopel)eHe nOllaplt13all,VlOHe KpVlse 3a HER CHVlMlbeHe Ha 

KOMn03lt1THlt1M npeBllaKaMa Ha 6a3lt1 HenlleMeHVlTlt1X MeTalla, Ni-MoOx lt1 Ni-Mo02' VI ON 

KOMepll,lt1jallHoj Ni-Ru02 KaTOAlt1 y 32 Mac.% NaOH Ha 90°C. nOKa3aHO je Aa je nplt1 ryCTVlHVI 
2cTpyje oA -0,3 A cm- , Koja oArosapa YCllOBlt1Ma lt1HAYCTpVljcKe eKcnllOaTaLl,Vlje KaToAa y zero

gap MeM6paHcKVlM nellVijaMa, npeBllaKa Ni-Mo02 lt1CnOlblt1lla HajHlt1>1<Y npeHaneTocT 3a HER. 

Y HCTOM paCTsopy je TaKol)e cnpOBeAeH y6p3aHlt1 TeCT paAHor BeKa Tplt1 elleKTpoAe 3aCHosaH 

Ha KOHTlt1HyallHoM npaneHlY HlVlXOBVIX CTpyjHlt1X oAroBopa TOKOM TpajaHla nOTeHlI,VlOCTaTcKor 

nYllca HaKOH Y3acTonHor 1I,lt1Klllt13V1paHla nOTeHlI,lt1jalla lt13Mel)y o6llacTVI lt13ABajaHla BOAoHVlKa 

VI Klt1CeOHlt1Ka. nOKa3aHo je Aa je Ha Kpajy TeCTa aKTlt1BHOCT 3a HER KOA CBe TpVl elleKTpoAe 

nalla Ha OKO 54% n04eTHe BpeAHoCTVI. SEM-EOS aHallVl3a elleKTpoAa Vl3BpweHa HaKOH 

ypal)eHor TeCTa paAHor seKa OTKpVllla je Aa je Ni-Mo02 npeBllaKa MeXaHVl4Klt1 3HaTHO 

cTa6lt1llHVlja Hero Ni-MoOx. Ha OCHOBY CBVlX pe3YllTaTa Ni-Mo02 npeBllaKa je 03Ha4eHa Kao 

HajnepcneKTVlBHVlja 3aMeHa 3a KOMepll,VljallHY ON KaTOAY. 

It1cTpa>l<VlBaHla cy npowVlpeHa Ha KHHeTlt1KY VI MeXaHlt13aM HER Ha Ni-Mo02 

KOMno3HTHoj npeBllall,VI y 8 M NaOH Ha 30°C (paA 6-M21-04). CTall,lt10HapHa 

nOllaplt13all,lt10Ha KpVlBa 3a HER 6lt1lla je oKapaKTeplt1CaHa caMO jeAHHM Ta¢ellOBVIM Han-160M 

oA -122 mV/dec. Klt1HeTlt14Klt1 napaMeTpH 3a HER, Kao VI AonpVlHoc nOBpwHHcKe xpanaBocTVI 

elleKTpoAe YKynHoj KaTalllt1Tlt14Koj aKTVlBHOCTVI, npoll,eHleHlt1 cy KOplt1WneHleM MeTOAe 

cneKTpocKonVije elleKTpoxeMVljcKe HMneAaHce (EIS). Ha OCHOBY Vl3ll0>l<eHOr TeopVljcKor 

MOAella 3a ¢apaAejcKY VlMneAaHcy HER oApel)eHe cy KOHCTaHTe 6p3lt1He nojeAVlHa4HVlx 

24 



CTymheBa peaKLI,ltIje ItICTOBpeMeHOM nOJlapltl3aLl,ItIOHItIX EIS 

eKCnepltIMeHTaJlHItIX nOAaTaKa. OTKpltlBeHO je Aa ce Ha HItI}f{ItIM npeHaneTOCTItIMa peaKLI,ltIja 

noAjeAHaKo OAltlrpaBa Kp03 o6a peaKLI,ItIOHa nyTa, <DOJlMep-XejpoBcKItI ItI <DoJlMep-Ta¢eJl, AOK 

Ha BItIWItlM npeHaneTOCTItIMa peaKLI,ItIOHItI nYT <DOJlMep-XejpoBcKItI AOMItIHltlpa npOLl,eCOM, npltl 

4eMY CTynal-b XejpoBcKor oApe1)yje 6p31t1HY YKynHe peaKLI,ltIje. nope1)el-beM YHYTpaWl-bltlX 

aKTItIBHOCTItI Ni-MoOz KOMn031t1Ta ItI paBHe Ni eJleKTpOAe nOTBp1)eHo je Aa je KOM61t1HaLl,ItIja Ni 

+ MoOz npOltl3BeJla npaBItI KaTaJlItITItI4KItI e¢eKaT 3a HER. 

Y paAY 6-M23-01 cy MOP¢OJlOrltlja ItI caCTas Ni-MoOx KOMn031t1THItIX npeSJlaKa 

Ao61t1jeHltlx y pa3Jlltl41t1TItIM YCJlOBItIMa TaJlO}f{el-ba oKapaKTepltICaHItI nOMony Ll,ItIKJlItl4He 

BOJlTaMeTpl'lje (CV), XRD, TEM, SEM ItI EDS, AOK cy KItIHeTl'IKa ItI MeXaHItI3aM HER Ha 

npeBJlaKaMa l'ICnl'lTaHItI CHl'IMal-beM CTaLl,ItIOHapHItIX nOJlapl'l3aLl,ItIOHItIX KPItlBItIX. nOKa3aHo je Aa 

aKTItIBHOCT KaTaJlltl3aTOpa paCTe ca caAP}f{ajeM OKCItIAa Mo y Ni npeBJlaKaMa AO oApe1)eHe 

rpaHItI4He BpeAHOCTItI. 3a 4eTltlpltl peAa BeJlltl41t1He BItIWa KaTaJlItITltl4Ka aKTItIBHOCT Ni-MoOx 

npeSJlaKa y 0AHOCY Ha eJleKTpoAY oA 41t1CTOr Ni ItICTOBpeMeHo je nOCJleAItILI,a nOBenaHe 

nOBpWl'IHCKe xpanaBOCTl'I VI cVlHepreTCKItIX e¢eKaTa noCn1rHYTVlx yrpaAI-bOM MO-oKcItIAa y 

TaJlOr Ni. TecTosVI CTa6l'1JlHOCTVI cy nOKa3aJlVl Aa Ni-MoOx KaTaJll'l3aTOp 3aAP}f{aBa BVICOKY 

KaTaJlItITltl4KY aKTItISHOCT npltl KOHCTaHTHoj rycTVlHl'I CTpyje Vl3ABajal-ba Hz Kao l'I OAJllt14HY 

TOJlepaHLI,lt1jy npeMa peBepcHoj nOJlaplt13aLl,lt1jlt1. 

Haj3Ha4ajHltljltl AOTaAawl-b1t1 pe3YJlTaTIt1 Be3aHItI 3a KOMn031t1THe KaTOAe 3a 1t13Asajal-be 

BOAOHIt1Ka Ha 6a31t1 Ni ItI OKCItIAa Mo YKpaTKo cy Onlt1CaHIt1 cy Y paAY 6-M23-02. 

Y paAY 6-M23-03 ItICnlt1TVlBaH je YTIt1L1,aj CTapel-ba eJleKTpOJlItITa 3a eJleKTpoxeMlt1jcKo 

TaJlO}f{el-be Ni-MoOz KOMn031t1THl'IX npeBJlaKa Ha I-bItlXOBY MOp¢OJlOrlt1jy, xeMlt1jcKItI caCTaB, 

nOllaplt13aLl,ItIOHe KapaKTepltlCTItIKe l'I Y41t1HaK Ha TecTY paAHor BeKa y YCJlOBItIMa ItIHAYCTplt1jcKe 

nplt1MeHe 3a 1t13ABajal-be BOAoHItIKa Y paCTsopy 32 Mac.% NaOH Ha 90°C. nOKa3aHo je Aa 

CTapel-be elleKTpOllltITa (cycneH3lt1ja MoOz 4eCTItILI,a y aMoHltljYM-XllOPItlAHOM KynaTlt1llY HItIKlla) 

He YTIt14e y sellltlKoj Meplt1 Ha MOP¢ollorltljy 14 xeMlt1jcKl'I caCTaB Ni-MoOz npeBllaKa, ltIaKO 

AOlla31t1 AO arllOMepaLl,ltIje 4eCTItILI,a MoOz, allltl 3Ha4ajHo YTItI4e Ha nOllapl'l3aLl,ItIOHe 

KapaKTeplt1CTIt1Ke 3a HER. ElleKTpoAa ca Haj6oJblt1M nOllaplt13aLl,ItIOHIt1M KapaKTeplt1CTItIKaMa 3a 

HER, It1CTallO}f{eHa 143 elleKTpOlllt1Ta cTapor 180 AaHa npltl Mal-bltlM rYCTVlHaMa CTpyje oA 

OnTItIMaJlHe 3a CBe}f{ elleKTpoflVlT, nOKa3aJla je 3Ha4ajHo 60Jbe nep¢opMaHce (6oJby 

cTa6V1llHocT) OA KOMepLl,lt1jallHe DN KaTOAe Ha TeCTY paAHor BeKa. 

PaA 6-MS3-01 6aBVI ce Vlcnlt1TIt1Bal-beM YTItILI,aja XIt1ApOAVlHaMVlKe, rycTIt1He CTpyje VI 

KOHLI,eHTpaLl,Vlje MoOz 4eCTVlLI,a cycneHAoBaHItIX y BaTOBoM Kynan1lly Ha elleKTpoxeMlt1jcKo 

TallO}f{el-be KOMn03V1THItIX Ni-MoOz npeBllaKa npeKo nope1)el-ba I-bIt1XOBItIX nOllaplt13aLl,It10HIt1X 

KapaKTepltlCTItIKa 3a HER y 1 M NaOH Ha C06HOj TeMnepaTYplt1. nOKa3aHo je Aa npOTOLl,It1 

elleKTpOlllt1Ta ItI sa3Ayxa 3a MeWal-be YTItI4y Ha npoLl,ec TallO}f{eI-ba npltI HIt1}f{ItIM 
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KOHlJ,eHTpalJ,lt1jaMa Mo02, AOK nplt1 BIt1WIt1M KOHlJ,eHTpalJ,lt1jaMa Mo02 rYCTIt1Ha cTpyje nocTaje 

rflaBHIt1 napaMeTap KOjlt1 oApeljyje CBojcTBa npeBflaKa. HajaKTIt1BHlt1ja Ni-Mo02 npeBflaKa, 

Ao61t1jeHa 1t13 cycneH31t1je ca 3 g dm-3 Mo02, It1Mafla je 3a 57 mV HIt1}f{Y npeHaneTocT 3a HER Ha 

j =-0,3 A cm-3 Hero KOMeplJ,lt1jaflHa ON KaTOAa. 

,o,pyra 3HaYajHa rpyna MaTeplt1jafla Ha 6a31t1 HenfleMeHIt1TIt1X MeTafla KOjlt1 cy 

KapaKTeplt1CaHIt1 Kao KaToAe 3a HER y aflKaflHoj CpeAIt1HIt1 cy npeBflaKe Ni-Sn flerypa. 

Pe3YflTaTIt1 OBIt1X It1CTpa}f{It1Bal-ba o6jaBlbeHIt1 cy Y paAOBIt1Ma 6-M21-0S, 6-M21-0S It1 6-M21-10. 

Y paAY 6-M21-0S je HER Ha Ni-Sn npeBflaKaMa It1CTaflO}f{eHIt1M Ha Ni nflOYIt1lJ,e 1t13 

nlt1pocpoccpaTHO-rfllt1lJ,It1HCKOr KynaTlt1fla ca OAHOCOM KOHlJ,eHTpalJ,lt1ja jOHa Ni/Sn = 1/1 

It1cnlt1TaHa nOMony nOflaplt13alJ,1t10HIt1X It1 EIS Mepel-ba. MOPCPoflorlt1ja It1 xeMlt1jcKIt1 caCTaB 

npeBflaKa It1CTpa}f{eHIt1 cy nOMony SEM-EOS, a cpa3HIt1 caCTaB MeTOAOM XRO. YCTaHoBlbeHo je 

Aa xeMlt1jcKIt1 caCTaB, cpa3HIt1 caCTaB It1 MOPCPoflorlt1ja npeBflaKa 3aBIt1Ce oA rycTIt1He cTpyje 

TaflO}f{el-ba. CBe cpa3e AeTeKToBaHe y Y30plJ,It1Ma 61t1fle cy HIt1CKe KpIt1CTaflIt1HIt1YHOCTIt1: fcc Ni, 

hcp Ni3Sn, xeKcarOHaflHa Ni(l+x)Sn (0 < x < 0.5) cpa3a ca Tlt1nOM CTpYKType NiAs It1 

MOHOKfllt1HIt1YHa Ni3Sn4 cpa3a ca Tlt1nOM CTpyKType CoSn. nbKa3aHo je Aa je nOBenal-be 

KaTafllt1TIt1YKe aKTIt1BHOCTIt1 3a HER npeBflaKa Ni-Sn flerypa y 6 M KOH ca nopaCTOM rYCTIt1He 

cTpyje TaflO}f{el-ba nOCfleAIt1lJ,a npoMeHe CBa Tplt1 napaMeTpa: xeMlt1jcKor caCTaBa, cpa3Hor 

caCTaBa It1 MOPCPoflOrlt1je, nplt1 yeMY cy ecpeKTIt1 Be3aHIt1 3a MOPCPoflorlt1jy 61t1fllt1 HajIt13pa}f{eHlt1jlt1. 

Pe3YflTaTIt1 It1Cnlt1TIt1Bal-ba HER Ha Ni-Sn npeBflaKaMa It1CTaflO}f{eHIt1M nplt1 pa3fllt1YIt1TIt1M 

rycTIt1HaMa cTpyje Ha Ni Mpe}f{lt1lJ,e 1t13 nlt1pocpoccpaTHO-rfllt1lJ,It1HCKOr KynaTlt1fla ca OAHOCOM 

KOHlJ,eHTpalJ,lt1ja jOHa Ni/Sn = 3/1 npeAcTaBlbeHIt1 cy Y paAY 6-M21-0S. YTBpljeHo je Aa je 

nOBenal-be KaTafllt1TIt1YKe aKTIt1BHOCTIt1 3a HER Ni-Sn npeBflaKa y 6 M KOH It1 1 M NaOH ca 

nopacToM rycTIt1He cTpyje TaflO}f{el-ba nocfleAIt1lJ,a It1CTOBpeMeHe npoMeHe I-bIt1XOBOr xeMlt1jcKor 

caCTaBa It1 MOPCPoflorlt1je. Y paAY 6-M21-10 cy nOMeHyre Ni-Sn npeBflaKe nOABprHyre 

y6p3aHoM TecTY paAHor BeKa KaTOAa 3a HER y YCfloBIt1Ma It1HAYCTplt1jcKe nplt1MeHe, y 32 Mac.% 

NaOH Ha 90°C, a pe3YflTaTIt1 cy ynopeljeHIt1 ca OHIt1M 3a ON KOMeplJ,lt1jaflHY Ni-Ru02 KaToAY. 

AKTIt1BHOCT 3a HER je TOKOM TeCTa npaneHa TeXHIt1KOM EIS. nOKa3aHo je Aa je CMal-bel-be 

KaTafllt1TIt1YKe aKTIt1BHOCTIt1 3a HER l\Ji-Sn npeBflaKa ca nOBenal-beM 6poja lJ,It1Kflyca (YKynHo OKO 

20-25 mV Ha Kpajy TeCTa) nocfleAIt1lJ,a npoMeHe I-bIt1XOBOr xeMlt1jcKor cacTaBa, Kao It1 CMal-bel-ba 

efleKTpOXeMl1jcKIt1 aKTIt1BHe nOBpWIt1He, Koje je nplt1nlt1CaHO Aefllt1MIt1YHoj epo31t1jlt1 Taflora 

YCfleA 1t13ABajal-ba KIt1CeOHIt1Ka TOKOM TeCTa. It1naK, Y30PlJ,1t1 Ni-Sn It1CTaflO}f{eHIt1 nplt1 rYCTIt1HaMa 

cTpyje oA -3~, -60 It1 -100 mA cm-2 noCeAOBaJl1t1 cy HIt1}f{Y npeHaneTocT 3a HER y 0AHOCY Ha 

ON efleKTpoAY It1 npe It1 nOCfle TeCTa paAHor BeKa KaTOAa, na je 3aKlbyyeHO Aa npeBflaKe Ni

Sn flerypa npeAcTaBlbajy Moryny 3aMeHY 3a KOMeplJ,lt1jaflHY Ni-Ru02 KaTOAY, norOTOBY KaAa 

ce Y3Me y 0631t1p Aa je I-bIt1XOBa np0lt13BOAl-ba 3HaTHO jecpTIt1Hlt1ja. 
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Y paAY 6-MS2-02 cY Ni-Sn npeBflaKe efleKTpoxeMltljcKItl ItlCTaflOiKeHe 1tl3 

nltlpO¢OC¢aTHO-rflltlLJ,ItlHCKOr KynaTltlfla ca 0,126 M Ni Itl 0,075 M Sn npltl pa3flltl41tlTItlM 

rycn1HaMa cTpyje oKapaKTepltlCaHe Kao KaTOAHItl MaTepltljaflltl 3a HER. YTBpl)eHo je Aa je 

nOBenal-be KaTaflltlTItl4Ke aKTItlBHOCTitl Ni-Sn npeBflaKa 3a HER ca nOBenal-beM rYCTItlHe CTpyje 

TaflOiKel-ba nOCfleAItlLJ,acTBapal-ba xpanaBV1jer V1 nop03HV1jer Taflora. EDS aHaflV13a nOnpe4HItlX 

npeceKa npeBflaKa oTKpV1fla je Aa ce caCTaB Mel-ba HAynV1 OA nOBpwV1He cynCTpaTa Ka 

nOBpwV1HV1 npeBflaKe rAe nocTaje npV16flV1iKHO V1CTV1 3a CBe Y30pKe (50 aT.% Ni - 50 aT.% Sn). 

XRD aHaflltl30M Y04eHo je npV1cYCTBO caMO jeAHe ¢a3e y CBV1M Tafl03HMa, NiSn2. nOKa3aHO je 

Aa Ni-Sn Y30paK ca rflaTKOM nOBpwHHOM noceAyje HV1iKy npeHaneTocT 3a HER y OAHOCY Ha 

KOMepLJ,ltljaflHY DN efleKTpoAY, YKa3yjynV1 Ha nojaBY cV1HepreTcKor KaTaflV1TV14Kor e¢eKTa KOA 

npeBflaKa Ni-Sn flerypa. 

Y peBltljaflHoM paAY 6-M24-01 AaT je npltlKa3 HajBaiKHltljV1x pe3YflTaTa Be3aHV1X 3a 

KapaKTepV13aLJ,V1jy npeBflaKa Ni-Mo02 Itl Ni-Sn Kao KaTOAa 3a HER y xflop-aflKaflHoj 

efleKTpoflV13V1. 

Y paAY 6-M21-06 V1cnV1TaH je yTltlLJ,aj napaMeTapa TaflOiKel-ba, Kao WTO cy rYCTV1Ha 

CTpyje TaflOiKel-ba, pH BpeAHoCT V1 caCTaB aMoHV1ja4HO-LJ,ItlTpaTHor KynaTltlfla, Ha 

efleKTpoKaTaflV1TV14KY aKTV1BHOCT A06V1jeHV1x Ni-W npeBflaKa 3a HER y 6 M KOH Ha c06HOj 

TeMnepaTypltl. Y30PLJ,1tl A061t1jeHitl npV1 BV1WV1M rycTItIHaMa CTpyje TaflOiKel-ba V1MaflV1 cy HV1iKe 

npeHaneTocTV1 3a 1t13ABajal-be BOAOHItlKa. nOKa3aHo je Aa je pH KynaTltlfla 3a TaflOiKel-be BeOMa 

BaiKaH ¢aKTop 3a A061tljal-be aKTItIBHV1X npeBflaKa. Pe3YflTaTitl aHaflltl3e nOflapltl3aLJ,ItIOHItIX 

KPV1BItlX, MOP¢oflorltlje Ni-W npeBflaKa ItI caApiKaja W y Taflory YKa3aflitl cy Ha TO Aa je 

nOBpWItIHCKa xpanaBOCT Ni-W npeBflaKa npBeHCTBeHO OArOBopHa 3a I-bItlXOBy KaTaflV1TItI4KY 

aKTV1BHOCT 3a HER. 

Y paAY 6-M21-09 npoY4aBaHa je HER Ha npeBflaKaMa Ni, Ni-Ebonex V1 Ni-{Ebonex-Ru) 

y 1 M NaOH Ha 25°C. KOMn03V1THe npeBflaKe cy efleKTpoxeMHjcKItl ItlCTaflOiKeHe Ha Ni 

MpeiKltILJ,e 1t13 BaTcoBor KynaTV1fla ca cycneHAoBaHItIM Ebonex (xeMltljcKItl caCTaB npeTeiKHo 

Ti40 7) ItIflltl Ebonex-Ru{10 Mac.%) 4eCTItILJ,aMa (0-10 g dm-3). EfleKTpoAe cy ItICnltlTaHe 

MeToAaMa CV, TEM, SEM, EDS, cneKTpocKonV1joM ry61t1TKa eHeprV1je efleKTpoHa (EELS), EIS V1 

nOflapItl3aLJ,ItlOHV1M Mepel-bltlMa. OBa V1CTpaiKltIBal-ba cy nOKa3afla Aa je ¢aKTop xpanaBocTV1 

efleKTpoAa Ni-{Ebonex-Ru) ItI Ni-Ebonex 61tl0 29 V1 6 nYTa Benltl, peCneKTItlBHO, Hero oHaj 3a 

41t1CTY Ni npeBflaKY. KV1HeTItlKa HER Ha Ni ItI Ni-Ebonex npeBflaKaMa 6V1fla je oKapaKTepltlCaHa 

caMO jeAHV1M Ta¢eflOBV1M HarV160M OA -120 mV/dec y 41t1TaBoj 06flacTitl KaTOAHItIX 

nOTeHLJ,ltIjafla, AOK cy Ni-(Ebonex-Ru) efleKTpoAe nOKa3afle HajBeny YHYTpawl-bY KaTaflItlTV14KY 

aKTV1BHOCT 3a HER y3 nojaBY ABa Ta¢eflOBa Harltl6a, YKa3yjynitl Ha TO Aa ce HER OAltlrpaBafla 

ItICKJbY4V1BO Ha Ru aKTItIBHItIM MeCTV1Ma Ha nOBpWItlHItl. Hey06V14ajeHo BV1COKa BpeAHocT 

Taq;efloBor Ham6a OA -200 mV/dec A061t1jeHa Ha Ni-(Ebonex-Ru) npV1 BItlCOKItIM rycTItIMa 
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CTpyje HER o6jawl-beHa je <popMaJlHOM KHHen1KOM npemOCTaBJbajynH TjoMKHHoBe YCJlOBe 

aACOpnLJ,Hje peaKLJ,HoHor HHTepMeAHjapa (Hads). 

Y paAY B-M21-04 Kao cycneHAoBaHa <pa3a y BaTcoBoM KynaTHJlY KopHwneHe cy 

4ecTHLJ,e npaxa Ebonex/lr{30 Mac.%) y oncery KOHLJ,eHTpaLJ,Hja 0-2 g dm-3 paAI1 npHnpeMe Ni 

Mpeml1LJ,a npeBY4eHHx eJleKTpoxeMHjcKI1 HCTaJlOmeHHM Ni-{Ebonex-Ir) npeBJlaKaMa Kao 

KOMn03HTHHX KaTOAa 3a aJlKaJlHY HER ca CMal-beHI1M caApmajeM cKynOLJ,eHOr Ir. 

HajaKTHBHl1ja Ni-{Ebonex-Ir) eJleKTpOAa Ao6HjeHa npH KOHLJ,eHTpaLJ,Hjl1 Ebonex/lr oA 2 g dm-3 

CaApmaJla je CBera 1.43 at% Ir. ~cTOBpeMeHo TaJlOmel-be Ni H 4ecTHLJ,a Ebonex-Ir npOH3BeJlO 

je KOMn03HTHe npeBJlaKe ca nOBpWI1HCKOM xpanaBowny 11 AO 8,5 BHWOM Y 0AHOCY Ha TaJlOr 

411CTor Ni. nOpeA nOBenaHe eJleKTpoxeMHjcKH aKTHBHe nOBpWI1He, Ni-{Ebonex-Ir) eJleKTpOAe 

cy nOCeAOBaJle H Beny cneLJ,I1<p114HY aKTHBHOCT 3a HER Hero Ni npeBJlaKa 3aXBaJbyjynH 

npVlcyCTBy aKTVlBHHX Ir MeCTa Ha I-bI1XOBOj nOBpWI1HH. 

PeaKLJ,l1ja Vl3ABajal-ba BOAOHI1Ka y KI1CeJloj cpeAVlHVI Ha TbArC eJleKTpOAaMa 

npeKpl1BeHI1M Ru <pI1JlMOBI1Ma MeTOAOM LJ,HKJlH4He BOJlTaMeTpl1je VlcnHTHBaHa je Y paAY B

M21-0S. nOKa3aHO je Aa je Ti2ArC Kao cyncTpaT H3Y3eTHO cTa6V1JlaH y 1 M H2S04 Ha BVlCOKVlM 

aHoAHVlM nOTeHLJ,VljaJlVlMa YCJleA <popMVlpal-ba nacVlBVlpajyner OKCVlAHor CJloja Ha nOBpWVlHVI. 

YCTaHOBJbeHO je Aa npVl nOBenal-bY 6poja BOJlTaMeTpVljcKVlX LJ,I1KJlyca TaJlOmel-ba OA 5 AO 20 

AOJla3H AO nOBenal-ba Ae6JbHHe Ru npeBJlaKa oA 0.42 IJ.m AO 2.8 IJ.m H nOBpwHHcKe 

xpanaBoCTH 4 nYTa, aJlH H Aa ce HapywaBa KOMnaKTHOCT TaJlOra y3 nojaBY HanpCJlHHa H 

AeJlVlMH4HOr JbywTel-ba CJlojeBa. CBe Ru/Ti2ArC eJleKTpoAe cy nOKa3aJle 0AllH4HY 

eJleKTpOKaTaJlHTH4KY aKTHBHOCT 3a HER y3 Ta<peJloB HarVl6 OA OKO -60 mV dec-1 KOjVl je 

o6jawl-beH peaKLJ,VloHHM MexaHVl3MOM KOjVl npeABH1)a nOBpwHHCKY AH<PY3Hjy aAcop6oBaHVlx 

VlHTepMeAHjapHVlx H aTOMa Kao CTynl-ba KOjH KOHTpOJlVlWe yKynHy 6p3V1HY peaKLJ,Hje. 

,lJ,oMVlHaHTaH HaY4HoHCTpamVlBa4KVI npaBaLJ, KOjH je AP Ypow fla4l-beBaLJ, 3an04eo VI 

pa3BHjao HaKOH Vl360pa y 3Bal-be BVlWH Hay4HH capaAHHK je npHMeHa ype1)eHHx HI130Ba 

THTaH-AVloKCVlAHVlX HaHOTY6a (TNT) <p0pMHpaHHx aHOAH3aLJ,HjoM Ti Kao Hoca4a HaHo4ecTHLJ,a 

MeTaJla nJlaTVlHCKe rpyne y eJleKTpOKaTaJlH3H H3ABajal-ba BOAoHHKa. PaAoBVI B-M21-01 VI B

M21a-03 npVlKa3Yjy pe3YJlTaTe OBVIX HCTpamHBal-ba. 

Y paAY B-M21-01 cy npVlnpeMJbeHe HaHOKOMn03V1THe KaTOAe 3a HER TaJlOmel-beM 

4ecTHLJ,a RuOx KaTaJlVl3aTOpa Ha nOBpwVlHy TpoAVlMeH3V10HaJlHI1X TNT <pI1JlMOBa pa3JlH4HTHX 

AymHHa TY6a (16,4 IJ.m VI 7,2 IJ.m). nOCTynaK CI1HTe3e ce cacTOjao H3 KaTOAHe HHTepKaJlaLJ,Hje 

H+ y 311AoBe Ti02 HaHOTY6a H nOTOl-be ABOCTeneHe jOHcKe 113MeHe y paCTBOpl1Ma RuCI3 H 

NaOH. ,lJ,06HjeHe cy 4ecn1LJ,e RuOx BeJll14HHe OKO 5 nm Koje cy 611Jle Hajrywne pacnope1)eHe 

Ha caMoj nOBpwHHH TNT <pVlJlMa, aJlVl 411ja ce nOBpWI1HCKa rycTHHa Ha YHYTpawl-bHM 

3HAOBHMa Ty6a nOCTeneHO CMal-bl1BaJla AO HeKe KOHCTaHTHe MHHHMaJlHe BpeAHocTVI 

nocTHrHYTe Ha Ay6V1HH oA OKO 4,5 IJ.m. nOKa3aHo je Aa je KaTOAHa xHAPOreHaLJ,Hja 
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npOY3pOKOBalla nOBenal-be KOHLI,eHTpaLl,liIje AOHOpa elleKTpOHa y nOllynpoBoAHIiI4KIiIM TNT 

CTpYKrypaMa 3a 4 peAa Bell iii4iii He, oMorynaBajynlil I-bIilXOBO KBa31i1MeTallHO nOHaWal-be y 

06llaCTIiI nOTeHLI,liIjalla HER. RuOx-TNT KaToAe cy nOKa3alle Ao6py aKTIiIBHOCT 3a HER y 1 M 
2HCI04 (npeHaneTocT OA -170 mV Ha -50 mA cm- ) y3 Ta¢elloB Harlil6 oA -85 mV dec-1 AO 

70 mV dec-1 KOjlil je AlilcKyroBaH Kp03 ¢opMallHO-KIiIHeTIiI4KIiI nplilcTyn. VlnaK, HajBenlll 3Hayaj 

OBor paAa npeAcTaBlba YlIll-beHIIlLl,a Aa je TO npBa CTYAlIlja y Mel)YHapOAHIiIM OKBlilplllMa y KOjOj 

je CIiICTeMaTCKIiI IiIcnlilTaHa MorynHocT KOplllWnel-ba aHoAHlIlx TNT HIiI30Ba yelleKTpoKaTalllll31i1 

HER. 

PaA B-M21a-03 o6jaBlbeH y BIilCOKOIllMnaKTHOM yaConlilCY Nana Energy npllljaBlbyje 

nomYHo HOBY MeToAY TallO}l{el-ba HaHOYeCTIIlLl,a Pd Ha yHyTpawl-be 31i1AOBe clloja ypel)eHlilx 

Ti02 HaHoTy6a Koja ce 3aCHIIlBa Ha rallBaHcKoj 1Il3MeHIIl 1Il3Mel)y KaTOAHO npoTOHoBaHlilx TNT 

cTpyKrypa (o3HayeHIiIX ca H-TNT) iii Pd(lI) jOHa. Y OBOj jeAHocTaBHoj CIIlHTe311l, H-TNT HIiI30BIIl 

BlilcoKopa3BliljeHe nOBpwlIlHe cllY}I{e IIlCTOBpeMeHo Kao peAYKLI,IIl0HIIl areHC 3a Pd(ll) jOHe 1i13 

pacTBopa iii cyncTpaT 3a TallO}l{el-be MeTallHor Pd. ,lJ.o611ljeHIIl Pd@TNT KOMn031i1TIiI cy 

nOKa3alllil 1i13BpCHe BpeAHOCTIiI napaMeTapa aKTIiIBHOCTIiI HER Y 1 M HCI04 (npeHaneTocT oA 

38 mV Ha -10 rnA crn-2 111 Ta¢elloB Harlil6 OA caMO rnV dec-i), HaAMawyjynlil no YKynHoj iii 

MaceHoj aKTIIlBHOCTIiI yaK 111 KOMepLl,lIljallHIiI Ptjc KaTalllll3aTOp Ha BIiICOKIIlM rYCTIiIHaMa cTpyje, 

y3 1Il3Y3eTHY cTa61i1llHOCT Y paAY. HaBeAeHO nOHaWal-be Pd@TNT KaTOAa nplllnlilcaHO je 

jeAIiIHcTBeHIiIM nOllynpoBOAHIiIYKIiIM Kapa KTepliICTIiI KaMa TpoAIiIMeH311l0HallHIIlX H-TNT 

Hocenlllx CTpYKrypa Koje oCTBapyjy cHa}l{HY IIlHTepaKLI,liIjy ca IIlCTallO}l{eHIiIM 

elleKTpoKaTalllllTlilYKIiIM Pd HaHOYeCTIIlLl,aMa OnTIiIMIiI3yjynlil eHeprllljy Be311lBal-ba H aTOMa Ha 

I-bIilXOBOj nOBpwIiIHIiI. 

• EneKTpOKaTamt3a aHoAHe peaKLI,Vlje Vl3Asajal-ba KVlceOHVlKa. 

,lJ.IIl3ajHlilpal-be HOBIiIX elleKTpoKaTalllil3aTopa iii IiIcnlilTIIlBal-be KIiIHeTIIlKe aHoAHe 

peaKLI,liIje 1Il3ABajal-ba KlilceOHIiIKa Koja IiIMa BelllllKIiI npaKTliIyaH 3Hayaj y elleKTpolllll3epIiIMa 

BOAe je rpaHa VlCTpa}f{IiIBal-ba 3anOyeTa y nepVloAY HaKOH 1i1360pa AP Ypowa flaYl-beBLI,a y 

3Bal-be BVlwer HaYYHOr capaAHIiIKa. OBOM TeMOM ce 6aBe paAoBIiI B-M21-03, B-M21-07, B

M21-09 iii B-M24-01. 

Y paAY B-M21-03 elleKTpoxeMVljcKVI je IiICTallO}l{eHa cepVlja npeBnaKa NiSn llerypa Ha 

I\li Mpe}l{liILI,e 1113 nll1pO¢OC¢aTHO-rllIilLl,IiIHCKOr KynaTlilna nplil pa3lllilYIiITIiIM rYCTIiIHaMa cTpyje, a 

3aTIiIM je IiICnlilTlilBaHa I-bIl1XOBa aKTII1BHOCT 3a 1I13ABajal-be KII1CeOHII1Ka y pacTBopy 1 M NaOH. 

CBe NiSn elleKTpoAe cy 6111lle aKTII1BHlilje oA npeBllaKe YII1CTOr Ni, WTO je npll1nll1CaHO 

IiICKIbYYII1BO e¢eKTY nOBpwliIHcKe xpanaBOCTII1 6YAynll1 Aa je YCTaHoBlbeHo Aa je MeXaHII13aM 

peaKLI,l1ja 1I13ABajal-ba KII1CeOHII1Ka Ha NiSn npeBllaKaMa 61i10 VlAeHTliIyaH, AOK je I-bVlXOBa 
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aKH1BHOCT nOpaClla ca nOBelial-beM rYCTilIHe cTpyje TallOmel-ba. AyroTpajHa aHoAHa 

nOllapVl3aLJ,Vlja AOBella je AO ry6V1TKa n04eTHe aKTVlBHOCTVI Ni elleKTpOAe, WTO je 06jawl-beHo 

AaJbOM OKCVlAaLJ,VljoM NiOOH VI <pOpMVlpal-beM HeaKTVlBHVlX OKCVlAa ca BVlWVlM BalleHTHVlM 

CTal-beM Ni. 3a pa311VlKY OA Ni elleKTpoAe, npeBllaKe NiSn cy 3aApmalle I-bVlXOBY n04eTHY 

aKTVlBHOCT VI HaKOH AyroTpajHe npVlMeHe aHoAHe nOllapVl3aLJ,Vlje. 

IlpVlKa3 HajBamHVljVlx pe3YllTaTa Be3aHVlX 3a KapaKTepVl3aLJ,Vljy elleKTpoxeMVljcKVI 

VlCTallOmeHVlX npeBllaKa Ni-Sn llerypa KaO KaTOAa 3a Vl3ABajal-be BOAoHVlKa VI aHoAa 3a 

Vl3ABajal-be KVlCeOHVlKa y allKallHVlM paCTBOpVlMa AaT je Y nperlleAHOM paAY B-M24-01. 

Y paAY B-M21-09 pa3BVljeH je y6p3aHVI TeCT paAHor BeKa 6V1<PYHKLJ,VlOHallHVlX 

elleKTpOKaTallVl3aTOpa 3a Vl3ABajal-be BOAoHVlKa VI KVlCeOHVlKa y YCllOBVlMa paAa 

VlHAYCTPVljCKVlX elleKTpOllVl3epa BOAe (pacTBop 30 wt% KOH Ha 80°C) VI npVlMel-beH Ha 

elleKTpoxeMVljcKVI VlcTallomeHY npeBllaKY NiSn Ha Ni MpemVlLJ,VI. Kao KOHTPOllHVI y30pLJ,VI 3a 

Y4V1HaK Ha TecTY KopVlwlieHe cy ABe elleKTpoAe: npeBllaKa Ni Ha Ni MpemVlLJ,VI (Ni-dep) VI rOlla 

Ni MpemVlLJ,a (Ni-mesh). HaKOH TeCTa, aKTVlBHOCT NiSn elleKTpoAe 3a 1t13ABajal-be BOAOHItIKa ce 

CMal-bVllla, a 3a Vl3ABajal-be KVlCeOHItIKa nOBelialla, AOK cy 06e elleKTpoAe Ha 6a31t1 41t1CTOr Ni 

3a6ellemltllle CMal-bel-be npeHaneTOCTVI ItI 3a 1t13ABajal-be BOAoHVlKa VI 3a Vl3ABajal-be 

KItICeOHItIKa. Kao KYMYllaTItIBHVI e<peKaT, HanOH liellltlja ca 61t1<PYHKLJ,ItIOHallHItIM Ni-dep ItI Ni
2mesh elleKTpoAaMa ce CMal-bltlO ca 2.402 V Ha 2.245 V Ha rycTVlHItI cTPyje OA 300 mA cm- , 

AOK je oNoBapajylil1 HanOH liellltlje ca NiSn aHoAoM 11 KaTOAoM onao ca 1.967 V Ha 1.941 V. 

6YAyliltl Aa cY CBe Tpltl ItICnltlTItIBaHe elleKTpoAe Ha Kpajy TeCTa Aalle Cllltl4HY npeHaneTOCT 

1t13ABajal-ba KItICeOHItIKa 3aKJbY4eHO je Aa OnTVlMallHO KOPI1CTItITItI NiSn npeBllaKY Kao KaToAY, a 

41t1CT Ni Kao aHoAY Y 611nollapHoj KOHCTPYKLJ,l1jl1liellVlja. 

PaA B-M21-07 ynopeAHo Vlcnltlryje peaKLJ,Vljy Vl3ABajal-ba KItICeOHItIKa Y pacTBopy 1 M 

NaOH Ha npeBllaLJ,1tI 411CTor Ni VI KOMn031t1THI1M Ni-(Ebonex/lr) npeBllaKaMa elleKTpoxeMVljcKVI 

I1CTallomeHVlM nOA YCllOBItIMa onVlcaHVlM Y B-M21-04. lloKa3aHo je Aa ce ca nOBelial-beM 

KOHu,eHTpau,ltIje cycneHAoBaHVlx Ebonex/lr 4ecTVlLJ,a MItIKpOCTpYKrypa KOMn031t1Ta 

TpaHC<popMVlcalla 113 KpItICTalll1HVl4He Y BItICOKO nop03HY, WTO je 611110 npalieHo cpa3MepHItIM 

nOBelial-beM <paKTOpa xpanaBOCTItI nOBpWVlHe Ni-(Ebonex/lr) elleKTpoAa pellaTI1BHO Y 0AHOCY 

Ha Ni elleKTpoAY, Kao ItI n060JbWal-beM I-bItlXOBe yKynHe aKTI1BHOCTI1. ltlaKo je I\li npeBllaKa 

VlMalla Beliy n04eTHY cneLJ,ItI<p1tI4HY aKTItIBHOCT Hero KOMn0311TVI, nOKa3alla je ApaCTItI4aH 

ry6V1TaK aKTVlBHOCTItI HaKOH KOHTI1HyallHe elleKTpOlll13e. CynpoTHo 4V1CTOM Ni, npeHaneTOCT 

Vl3ABajal-ba KItICeOHItIKa Ha Ni-(Ebonex/lr} KOMn03V1TI1Ma caMO je He3HaTHO nopaClla HaKOH 

TeCTa cTa6 ItIllHOCTItI. IlpeAllOmeHO je Aa je e<peKaT npellVlBal-ba aAcop60BaHItIX OH BpCTa ca 

aKTItIBHl1jl1x Ni MeCTa Ha nOBpWI1HItI Ka Mal-be aKTI1BHItIM Ir02 4eCTVlLJ,aMa 6V10 ONOBopaH KaKO 

3a CMal-beHY cneu,ItI<p1tI4HY aKTI1BHOCT KOMn03V1Ta, TaKO VI 3a cTa61111HOCT I-bItlXOBOr 

KaTalll1TI14KOr y411HKa. 
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• ElleKTpoxeMlo1jcKo TallO>Kel-be 101 KapaKTeplo13a4101ja npeBllaKa MeTalla 101 lIerypa. 

3Ha4ajaH ,ll,eo HaY4H0It1CTpa}l{It1Ba4KOr onyca ,ll,P Ypowa fla4l-beB4a nOCBeneH je 

It1cn It1TIt1 Bal-blt1Ma Be3aHIt1M 3a np04ec TallO}l{el-ba, CTPYKTYPY It1 elleKTpoxeMlt1jcKY 

KapaKTeplt13a41t1jy pa3111t141t1TIt1X npeBllaKa filt1MeTallHIt1X lIerypa. Pe3YIITaTIt1 OBIt1X It1CTpa}l{It1Bal-ba 

ofijaBfbeHIt1 CY Y pa,ll,OBIt1Ma A-M21-02, 6-M21-02, 6-M21a-04, 6-M21-07, 6-M22-03, 6-M22

04 It1 6-M23-04. 

Pa,ll, A-M21-02 ce fiaBIt1 KapaKTeplt13a41t1joM elleKTpoxeMlt1jcKIt1 It1CTaIlO}l{eHIt1X Cd-Co 

lIerypa TeXHIt1KOM aHO,ll,He IIIt1HeapHe BOIITaMeTplt1je (ALSV) y pacTBopy 1 M NaCI (pH 2). 

nOKa3aHo je ,ll,a ce 1t13 KynaTlt1l1a Koje ca,ll,p}l{1t1 fiOPHY Klt1celllt1HY y YClloBIt1Ma KOHBeKTIt1BHe 

,ll,lt1cpy3lt1je Cd-Co lIerype Mory It1CTaIlO}l{It1TIt1 y3 Belllt1KO It1CKOplt1Wnel-be cTpyje (> 90%). Y 

HajBeneM fipojy cllY4ajeBa ALSV Kplt1Be cy filt1l1e OKapaKTeplt1CaHe nplt1CYCTBOM Tplt1 nlt1Ka: 

je,ll,aH KOjlt1 O,ll,rOBapa paCTBapal-bY 41t1CTOr Cd, ,ll,pyrlt1 KOjlt1 O,ll,rOBapa paCTBapal-bY 41t1CTOr Co It1 

Tpenlt1 KOjlt1 O,ll,rOBapa paCTBapal-by Hen03HaTe cpa3e Koja ce cpopMlt1pa y CIt1CTeMY Cd-Co 

(cpa3HIt1 ,ll,lt1jarpaM CIt1CTeMa Cd-Co He nocTojlt1 y IIIt1TepaTyplt1). Y 3aBIt1CHOCTIt1 O,ll, Bpe,ll,HOCTIt1 

KOlllt141t1He HaelleKTplt1Cal-ba ,ll,0 Koje je y nOTeH41t10CTaTCKIt1M YCIIOBIt1Ma 1t13BpWeHO TallO}l{el-be 

Cd-Co lIerypa It1 caCTaBa ,ll,Ofilt1jeHlt1x lIerypa, nlt1K Hen03HaTe cpa3e Ha ALSV Kplt1BaMa ce It1I1It1 

je,ll,Ba MO}l{e BIt1,ll,eTIt1 It1I1It1 je ,ll,OMIt1HaHTaH. YTBpl)eHo je ,ll,a ce OBa cpa3a HajBenlt1M ,ll,eIlOM 

cpopMlt1pa Ha pa4yH Co, alllt1 1t13BeCHa rpaHIt14Ha KOlllt141t1Ha Cd Mopa filt1TIt1 It1CTaIlO}l{eHa KaKO 

filt1 ce Hen03HaTa cpa3a yonwTe cpopMlt1palla It1 Y041t111a Ha ALSV Kplt1BaMa. 

Y pa,ll,y 6-M21-02 je Ha41t1l-beH nOKywaj ,ll,a ce nOMony ALSV TeXHIt1Ke O,ll,pe,ll,1t1 cpa3HIt1 

caCTaB Ag-Cd lIerypa ,ll,Ofilt1jeHlt1x 1t13 4It1ja,ll,HIt1,ll,HOr KynaTlt1l1a nplt1MeHOM pa3111t141t1TIt1X pe}l{It1Ma 

TallO}l{el-ba It1 pe3YIITaTIt1 ynope,ll,e ca OHIt1M ,ll,Ofilt1jeHIt1M XRD aHalllt130M. Ko,ll, nOTeH41t10CTaTCKIt1 

It1CTaIlO}l{eHIt1X npeBllaKa YCTaHOBfbeHa je ,ll,ofipa Kopella41t1ja 1t13Mel)y ALSV nlt1KOBa 

paCTBapal-ba CMeWTeHIt1X 1t13Mel)y nOTeH41t1jalla paCTBapal-ba 41t1CTIt1X Ag It1 Cd ca cpa3aMa 

Hal)eHIt1M aHalllt130M XRD cneKTapa: Ag, Ag3Cd, AgCd, AgCd3 It1 Cd. Y cllY4ajy rallBaHOCTaTCKIt1 

It1CTaIlO}l{eHIt1X npeBllaKa yrBpl)eHo je,ll,a je YMeCTO cpa3e AgCd3 HaCTalla cpa3a Ag1.osCd3.9s, ,ll,OK 

cpa3a Ag3Cd, 3a KOjy nocTojlt1 nlt1K paCTBapal-ba Ha ALSV Kplt1BaMa, Hlt1je ,ll,eTeKTOBaHa XRD 

aHalllt130M. 

Y pa,ll,y 6-1V121a-04 je It1cnlt1TIt1BaHO elleKTpoxeMlt1jcKo TallO}l{el-be Ni, Sn It1 l'Ji-Sn lIerypa 

1t13 paCTBopa KOjlt1 ca,ll,p}l{1t1 nlt1pocpoccpaT 1t1/1t1111t1 rlllt141t1H Ha ,ll,Ba cyncTpaTa, Ni It1 CTaKllaCTOM 

yrfbeHIt1KY (GC}, nOMony CV It1 xpOHoaMnepoMeTplt1jcKIt1X It1 1l0llaplt13a41t10HIt1X Mepel-ba. 

nOKa3aHO je ,ll,a np04ec TallO}l{el-ba Sn 1t13 41t1CTOr nlt1pocpoccpaTHor paCTBopa 3an041t1l-be Ha 

nOTeH41t1jallY O,ll, OKO -0.90 V Y O,ll,HOCY Ha 3acIt1neHY KalloMelloBY elleKTpO,ll,y (SCE) Ha ofia 

cyncTpaTa It1 O,ll,lt1rpaBa ce pe,ll,YK4lt1joM KOMnlleKca [Sn(Pyrhl 6- y3 cpopMlt1pal-be It1 paCT 
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1130JlOBaHI1X 3D KpI1CTaJla. Ha nOBpWI1HI1 GC cynCTpaTa 3D Kpl1CTaJlI1 Sn oCTajy 1130JlOBaHI1 

CJleAenl1 MeXaHI13aM 3D HYKJleau,l1je 11 pacTa KOjl1 ce He YKJlana HI1 y jeAaH OA Teopl1jcKI1 

npeABI11)eHl1x MOAeJla. TaJlo>f{el-be Ni-Sn Jlerypa Ha GC 113 paCTBopa KOjl1 caAP>f{11 06a 

KOMnJleKCl1pajyna aHjoHa (nl1pocjJoccjJaT 11 rJlI1u,I1H) oABl1ja ce npeMa I1CTOM MexaHI13MY Kao 

3a TaJlO>f{el-be 411CTOr Sn, Kp03 I1CTOBpeMeHY peAYKu,l1jy AOMI1HaHTHI1X KOMnJleKCa Ha pH 8: 

[Sn(Pyrh]6-, [Ni(Pyrh]6- 11 [Ni(Glyhr. Y 3aBI1CHOCTI1 oA rycTI1He CTpyje/noTeHu,l1jaJla 

TaJlO>f{el-ba Ni-Sn Jlerypa Ha Ni eJleKTpoAI1, A0611jeHe cy rJlaTKe 11 KOMnaKTHe npeBJlaKe 411jl1 

je caCTaB Bapl1paO oA 66 AO 50 aT.% Ni, Tj. oA 34 AO 50 aT.% Sn. 

Y nOrJlaBfbY 6-M13-02 cy cyMl1paHI1 HajBa>f{Hl1jl1 pe3YJlTaTI1 I1CTpa>f{I1Bal-ba Koje je 

KaHAI1AaT 06jaBI10 y paAOBI1Ma A-M21-02, A-M21-04, 6-M21-02, 6-M21a-02, 6-M21-03, 6

M21a-04, 6-M21-04, 6-M21-0S, 6-M23-0111 6-M23-03. 

Pe3YJlTaTI1 I1CTpa>f{I1Bal-ba 0 YTI1u,ajy YCJlOBa eJleKTpOJll13e Ha caCTaB, CTPYKTYPY, 

MopcjJOJlOrl1jy 11 nojeAI1Ha cBojCTBa npeBJlaKa In-Co Jlerypa I1CTaJlO>f{eHI1X 113 u,I1TpaTHI1X 

paCTBopa npl1Ka3aHI1 cy Y paAY 6-M22-03. lloKa3aHO je Aa je Moryne TaJlO>f{el-be Jlerypa ca 

caAP>f{ajeM In 113Me1)y 20 11 80 Mac. %. IlPI1 BI1COKOM CaAP>f{ajy Co A0611jeHe cy xeTeporeHe 

BI1WecjJa3He npeBJlaKe oKapaKTepl1CaHe npl1cycTBOM npoCTopHo-BpeMeHCKI1X cTpyKTypa y 

06Jll1KY MeTa, TaJlaCa 11 cnl1paJla Ha nOBpWI1HI1. IlPOCTOpHO-BpeMeHCKe CTpyKType cy TaKo1)e 

Y04eHe HaKOH TaJlO>f{el-ba y YCJlOBI1Ma y6p3aHor npeHoca Mace Ha BI1COKI1M rYCTI1HaMa 

CTpyje. aBe CTpyKType cy no npBI1 nyT A0611jeHe 113 HeaJlKaJlHI1X paCTBopa, peJlaTI1BHO 

jeAHocTaBHor caCTaBa, KOjl1 He caAP>f{e cpe6po 11 u,l1jaHI1Ae. 

EJleKTpoxeMl1jcKo TaJlO>f{el-be Zn-Mn Jlerypa 113 XJlOpl1AHOr eJleKTpOJlI1Ta y LJ,l1fbY 

A06~jal-ba npeBJlaKa ca UJTO BI1LlII1M caAP>f{ajeM Mn I1Cnl1TaHO je Y paAY 6-M22-04. Ha1)eHo 

je Aa rYCH1Ha CTpyje TaJlO>f{el-ba 11 KOHu,eHTpau,l1ja IVln2+jOHa y paCTBOpy 3Ha4ajHo yTI14y KaKO 

Ha CaAP>f{aj Mn y Jlerypl1, TaKO 11 Ha nOBpWI1HCKY MopcjJOJlOrl1jy npeBJlaKa. YCTaHOBfbeHO je 

Aa ce npeJla3 113 AeHApl1TI14HI1X 11 CYH1)epacTI1X y rJlaTKe 11 cjajHe Zn-Mn TaJlOre aMopcjJHe 

CTpyKType OAl1rpaBa KaAa ce nOCTl1rHe HeKa KplHI14Ha BpeAHOCT rYCTI1He CTpyje TaJlO>f{el-ba, 

HqjBepoBaTHl1je YCJleA YKfbY4Ka OKCI1Aa/XI1APOKCI1Aa MeTaJla y IlpeBJlaKe. AAI-1TI1B 4

XI1ApoKcl1-6eH3aJlAeXI1A je TeCTl1paH KaKO 611 ce I1HxI1611paJla peaKu,Jilja 113ABajal-ba BOAOHI1Ka 

11 CMal-b110 CaAP>f{aj XI1APOKCI1Aa y TaJlOry. Kao pe3YJlTaT je nOCTl1rHYTO CMal-bel-be npou,eHTa 

KI1CeOHI1Ka 11 nOBenal-be npou,eHTa Mn y npeBJlaKaMa, Kao 11 CMal-bel-be nop03HOCTI1 TaJlOra. 

Y HaCTaBKY I1CTpa>f{I1Bal-ba, y paAY 6-M23-04, I1Cnl1TI1BaH je YTI1u,aj ABa cynCTI1TYl1caHa 

apOMaTI14Ha aJlAexl1Aa, 4-XI1APOKCI1-6eH3aJlAeXI1Aa 11 3,4-AI1MeTOKCI1-6eH3aJlAeXI1Aa, Ha 

npou,ec TaJlO>f{el-ba Zn-Mn Jlerypa. SEM 11 EDS aHaJll13a npeBJlaKa 11 eJleKTpoxeMl1jcKa 

Mepel-ba cy YKa3aJll1 Ha CJlO>f{eHe I1HTepaKu,l1je MOJleKYJ1a apOMaTI14HI1X aJlAexl1Aa y 

npou,eCI1Ma 113ABajal-ba BOAOHI1Ka 11 peAYKu,l1je jOHa Zn2+ 11 Mn2+. lloKa3aHO je Aa ce caMO 
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npl'1MeHOM O,ll,pel)eHe KOHLJ,eHTpaLJ,l'1je 1'1 BpCTe CneLJ,l'1qm4Hor ,ll,O,ll,aTKa MO}l{e Mel-baTI'1 

xeMl'1jcKI'1 caCTaB Zn-Mn Ilerype 1'1 Mory ,ll,0611jaTI'1 npeBllaKe Mal-be xpanaBOCTI'1. 

nojaBa npOCTopHO-BpeMeHCKI'1X CTpYKTYpa Ha nOBpUJI'1HI'1 rail Ba HOCTaTCKI'1 

I'1CTallO}l{eHI'1X npeBllaKa Ag-In, Pd-In 1'1 Co-In Ilerypa I'1cnl'1TI'1BaHa je nOMoliy SEM 1'1 EDS 

TeXHI'1Ka {B-M24-02}. JaCHO 1'13pa}l{eHe cnl'1palle Y04eHe cy caMO Ha nOBpWI'1HI'1 Ag-In 1'1 Co-In 

Ilerypa, ,ll,OK cy KO,ll, Pd-In Ilerypa npOCTopHO-BpeMeHCKe CTpYKTYpe 61'11le OKapaKTepl'1CaHe 

",ll,OJlI'1HaMa" pa3J11'141'1TOr 0611 1'1 Ka Koje cy 61'11le OKpY}l{eHe "6p,ll,I'1Ma". 

• Pa3Boj KaTOAH~X MaTepl'1jalla y npO~3BOAI-bI'1 Xl'1nOXllop~Ta. 

Y pa,ll,y 6-M21-07 je I'1cr1l'1TaHa MoryliHocT Kopl'1wliel-ba KOMn031'1THI'1X Cr-Mo02 

npeBllaKa I'1CTallO}l{eHI'1X Ha Ti CYIlCTpaTe Kao BI'1COKOCelleKTI'1BHI'1X KaTO,ll,a Koje cY361'1jajy 

O,ll,l'1rpaBal-be cnope,ll,He peaKLJ,l'1je pe,ll,YKLJ,l'1je Xl'1nOXIlOpl'1Ta TOKOM KOMepLJ,l'1jallHe 

np01'13BO,ll,l-be Xl'1nOXIlOpI'1Ta. npeBllaKe cy npl'1npeMfbeHe I'1CTOBpeMeHI'1M TallO}l{el-beM Cr 1'1 

4eCTI'1LJ,a Mo02 cycneH,ll,OBaHI'1X y KynaTl'1lly weCTOBalleHTHor xpOMa, npl'1 4eMY cy ,ll,061'1jeHI'1 

I'1rll1'14aCTI'1 Tall 03 1'1 ca pellaTI'1BHO HI'1CKI'1M ca,ll,p}l{ajeM Mo {1,5 aT.%}. nOKa3aHo je ,ll,a je 

I'1cKopl'1wliel-be CTpyje no rllaBHoj peaKLJ,l'1jl'1 1'13,ll,Bajal-ba BO,ll,OHI'1Ka y paCTBopy NaCIO 

KOHLJ,eHTpaLJ,l'1je 0,21 mol dm-3 1'13HOCI'1110 npeKo 97% 3a Haj60fbY Ti/Cr-Mo02 KaTo,ll,y y 

nopel)el-by ca CBera OKO 20% 3a KaTO,ll,e Ti/Cr 1'1 Ti. BI'1COKa CefleKTI'1BHOCT Cr-Mo02 KOMn031'1Ta 

je HajBepoBaTHl'1je nocfle,ll,l'1LJ,a 15 nm ,ll,e6eflOr qmflMa OKCI'1,ll,a Cr{lll} 1'1 Mo{VI} <popMl'1paHOr 

Ha nOBpWI'1HI'1 npeBllaKa TOKOM Tall O}l{e I-ba, KOjl'1 cnpe4aBa pa3MeHY efleKTpOHa TOKOM 

pe,ll,YKLJ,l'1je Xl'1nOXIlOpI'1Ta. 

Y pa,ll,y 6-M21-01 je 1'13BpWeHo I'1cnl'1TI'1Bal-be efleKTpoxeMl'1jcKor nOHaWal-ba 1'1 

MoryliHocTI'1 O,ll,pel)I'1Bal-ba MaKpOIlI'1,ll,HOr aHTI'161'10TI'1Ka POKCI'1TPOMI'1LJ,I'1Ha Ha efleKTpo,ll,1'1 o,ll, 

3flaTa y 0,05 M NaHC03 npl'1MeHOM CV 1'1 ,ll,1'1<pepeHLJ,l'1jaflHe nYflcHe BOflTaMeTpl'1je. Ka,ll,a je 

Kopl'1wlieH CTaH,ll,ap,ll, POKCI'1TPOMI'1LJ,I'1Ha, Hal)eHo je ,ll,a je rycTI'1Ha CTpyje nl'1Ka OKCI'1,ll,aLJ,l'1je 

Y04eHor Ha LJ,I'1KIl1'14HI'1M BOIlTaMOrpaMI'1Ma Ha nOTeHLJ,l'1jaflY o,ll, OKO 0,85 V Y O,ll,HOCY Ha SCE 

fll'1HeapHa <PYHKLJ,l'1ja KOHLJ,eHTpaLJ,l'1je POKCI'1TPOMI'1LJ,I'1Ha y oncery 0,10006 - 0,654 mg cm- , 

,ll,OK je rycTI'1Ha CTpyje nl'1Ka KOjl'1 ce nojaBl'1o Ha aHO,ll,HI'1M ,ll,1'1<pepeHLJ,l'1jaflHI'1M nyllcHI'1M 

BOflTaMOrpaMI'1Ma Ha OKO 0,75 V Y O,ll,HOCY Ha SCE nOKa3afla IlI'1HeapHy 3aBI'1CHOCT o,ll, 
3KOHLJ,eHTpaLJ,l'1je POKCI'1TPOMI'1LJ,I'1Ha y oncery 0,1006 - 0,476 mg cm- . KBaHTI'1TaTI'1BHO 

O,ll,pel)I'1Bal-be POKCI'1TPOMI'1LJ,I'1Ha y YPI'1HY 1'1 Y 061ll'1KY KOMepLJ,l'1jallHe Ta6fleTe Runac® je 

3 
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Vl3BeAeHO nOMoliy CV, a pe3YllTarVi cy npOBepeHIII MeTOAOM Te4He xpOMarorpa¢Vlje BVlCOKVlX 

nep¢opMaHCVI (HPLC). 

0Apel)VlBal-be AVlXVlAPonVlpVlAIIIHCKor 6ll0KaTOpa KallLJ,VljYMOBVIX KaHalla aMllOAVlnVlH

6e3111llaTa MeTOAaMa CV VI BOllTaMeTpVlje ca npaBoyraoHVlM VlMnYllCVlMa (SWV) Ha 3llarHoj 

elleKTpoAIII VI 3llaTHoj elleKrpOAVI ca HaHeTVIM cllojeM OKCVlAVlcaHVlX BVlwecllojHVlX 

yrlbeHIII4HIIIX HaHOll,eBVI, Aujo-MWCNT, y 0,05 M NaHC03 III ¢oc¢aTHoM ny¢epy (pH=ll) 

npoY4aBaHo je Y paAY 6-M22-02. flVlHeapHe 3aBVlCHOCTVI aHoAHVlx CTpyja OKCIIIAall,lIIje 

aMlloAVlnlllH-6e3V1llara KopVlwlieHor VI Kao craHAapA VI y 06lllllKY KOMepll,VljallHe Ta6llere 

Alopres® OA KOHlI,eHTpall,Vlje A06V1jeHe cy Y 06a pacTBopa, allVl je y cllY4ajy ¢oc¢aTHor 

ny¢epa oncer KOHlI,eHTpall,lIIja Koje oAroBapajy lllllHeapHoj 06llacTIII 6V10 WVlpVl. Pe3YllTaTIII CV 

VI SWV aHallVl3e cy nOKa3alllll Aa je elleKrpoxeMVljcKa aKTVlBHocr aMlloAVlnVlH-6e3V1llaTa Vl3 

Alopres® Ta6llera 6V1lla 3HarHO Belia Ha 4111CTOj Au elleKTpOAVI Hero Ha Aujo-MWCNT. 

• ElleKTpOKaTalllll3a aHoAHHX peaK4Hja OKCHAa4Hje ManHX opraHCKHX MoneKyna. 

Pa3Boj VI KapaKrepVl3all,Vlja elleKrpOKaTalllll3aTOpa 3a OKCIIIAall,Vljy MallViX opraHCKVlX 

MOlleKYlla (Hnp. MeTaHOlla, eTaHOlla III MpaBlbe KlIIcellVlHe) Kao aHoAHIIIX peaKlI,Vlja y 

ropVlBHVlM liellVljaMa cy jeAHa OA cnopeAHVlX, allVi 1tl3y3eTHo ycnewHVlX rpaHa ItlCrpa}!{VlBal-ba y 

paAY AP Ypowa fla4l-beBlI,a. HaBeAeHa 06llaCT je reMa paAOBa 6-M23-0S, B-M21a-Ol, B

M21a-02 VI B-M22-01. 

PaA B-M21a-Ol VlcnVlryje MoryliHocT npVlMeHe ABa MeWOBVlTa Ru-Ti OKcVlAa, 

RUO.1Tio.gOz VI RUO.7Tio.30z, Kao VlHTepaKTVlBHIIIX Hoca4a 3a 4ecTVllI,e Pt y elleKTpOKaTaJllil3V1 

peaKlI,Vlje OKCVlAall,Vlje MeraHOlla y KVlcelloj cpeAVlHVI. nOKa3aHO je Aa 06a RuxTi1-xOZ Hoca4a 

npVlnpeMlbeHa COll-rell MeroAoM noceAyjy A06py elleKrpVl4HY npOBOAHOCT VI 

elleKTpoxeMVljcKY cTa6V1llHocr, Itl Aa caAP}!{e ABe KpVlCTallHe ¢a3e - aHaTac VI PYTVlll, OA 

KOjVlX aHaTac npeOBllaAaBa y RUO.1Tio.gOz, a PYTVlll y RUO.7Tio.30Z. LJecTVllI,e Pt cy 

60POXVlAPVlp,HVlM peAYKl~ItlOHVlM nocrynKoM VlCTallO}!{eHe Ha 06llaCTVI MeWOBVlTVlX OKCVlAa 

60raTe VI Ru VI Ti, a BellVl41tlHa VIM je 6V1lla OKO 3,5 nm. 6llVl3aK KOHraKr Vl3Mel)y 4eCTVllI,a Pt VI 

aTOMa Ru y PtjRuxTi1-xOZ, Kao HeonXOAaH YCllOB 3a nocTojal-be nO}!{elbHOr 6V1¢YHKlI,VlOHallHor 

MexaHVl3Ma OKCVlAall,l1je MeraHOlla, nOTBpl)eH je aHallVl30M I-bViXOBVlX BonTaMeTpl'1jcKlllx 

oAroBopa TOKOM OKCVlAall,Vlje COads. nOTeHlI,VlOAVlHaMVl4Ka VI nOTeHlI,VlOcrarVl4Ka Mepel-ba cy 

nOKa3alla Aa je aKTVlBHOCT PtjRUO.1Tio.902 He3aAoBolbaBajylia, AOK je C APyre crpaHe YKynaH 

KaTamHVl4KVI Y4V1HaK PtjRUO.7Tio.302 60lbVl y 0AHOCY Ha KOMepll,VljallHVI PtRujC KarallVl3aTop, 

a cTa6V1llHocTVI cy 111M nopeAVIBe. 

Y BVlCOKOll,VlTVlpaHOM paAY B-M21a-02, ABOCTeneHVlM 60POXVlAPVlAHVlM 

peAYKlI,VlOHVlM nocrynKoM CVlHTeTVlcaH je HOBVI 6V1MeTallHVI Pd-Ni KarallVl3aTOp 3a 
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oKcMAau,Mjy eTaHOlla y allKallHoj CpeAMHM TaKO WTO je Hajnpe l'Ji paBHOMepHO II1CTaIlO}l{eH Ha 

KOMepu,lI1jallHII1 yrJbeHM4HII1 HOCa4 Vulcan® XC-72R BII1COKopa3BII1jeHe nOBpWII1He, a nOTOM 

MOAII1¢MKOBaH 4eCTII1u,aMa Pd Bell1l14111He OKO 3,3 nm. U.II1KIlIl1YHa BOIlTaMeTpll1ja je nOTBPAlI1lla 

npll1cycTBO 111 Pd 111 Ni Ha nOBpWII1HII1 KaTallM3aTOpa. KaTallll1TMYKa aKTII1BHOCT Pd-Ni/C 

II1Cnll1TII1SaHa je y nOTeHu,1I10AII1HaMMYKII1M 111 nOTeHu,lI1ocTaTCKII1M YClloBII1Ma M ynope1)eHa ca 

KOMepu,lI1jallHII1M Pd/C KaTall1l13aTOpoM. 06a TlI1na Mepel-ba cy nOKa3alla Aa je Pd-N i/C 

aKTIIIBHlI1jM y 0AHOCY Ha Pd/C, 6111110 Aa je pey 0 cneu,II1¢II1YHoj 11111111 MaceHoj aKTII1BHOCTII1 (2 AO 

3 nYTa). TOKoM nOTeu,1I10AII1HaMMYKOr TeCTa cTa61111lHOCTII1 YOyeH je 3aHII1MJbll1B ¢eHOMeH 

aKTlI1sau,lI1je Pd-Ni/C y n04eTHII1M U,II1KIlYCII1Ma npOMeHe nOTeHu,lI1jalla, WTO je 06jawl-beHo 

peopraHlI13au,lI1joM nOBpWII1He KaTall1l13aTOpa y3 Aoso1)el-be Pd 111 Ni Y nOSOJbHlI1jll1 pacnopeA 3a 

e¢II1KacHlI1jy oKclI1Aau,lI1jy eTaHOlla. 

Yllora Sn Kao llerll1pajyner elleMeHTa 111 y 061lll1KY OKCII1AHII1X yeCTII1u,a y n060Jbwal-bY 

elleKTpOKaTallll1TII1YKe aKTII1BHOCTII1 Pt 3a oKclI1Aau,lI1jy MpaSJbe KII1Cellll1He y Kill cell oj CpeAII1HII1 

II1Cnll1TaHa je Y paAY B-M22-01. nOll1l10llHII1M nOCTynKoM peAYKu,lI1je y3 ynoTpe6y MII1KpOTallaca 

II1CTaIlO}l{eHa cy Tpll1 KaTall1l13aTOpa Ha nOBpWII1HII1 KOMepu,lI1jallHor yrJbeHII1YHOr Hoca4a Vulcan 

XC-72: YII1CT Pt/C, PtSn/C CaCTaSJbeH OA Pt, Pt3Sn Ilerype 111 MallMX Sn02 YeCTII1u,a, 111 PtSn02/C 

CaCTaSJbeH OA Pt 111 BenMx Sn02 4eCTII1u,a. 06a KaTallM3aTOpa Koja caAP}l{e Sn cy II1CnOJbll1lla 

seny aKTII1BHOCT Hero Pt/C, npll1 4eMY je PtSn/C 6MO aKTMsHlI1jll1 Hero PtSn02/C, 111 TO HapOYII1TO 

Ha HII1}l{II1M nOTeHu,lI1jallll1Ma, allM je C APyre CTpaHe PtSn02/C nOKa3ao Beny CTa6111IlHOCT. OBII1 

pe3YllTaTII1 cy nOKa3allM Aa je elleKTpOHCKII1 e¢eKaT llerll1pajyner Sn npseHCTseHO OArOBopaH 

3a YOyeHO n060Jbwal-be aKTMSHOCTII1 Pt-Sn Ilerype Ha HII1}l{II1M nOTeHu,lI1jallMMa, AOK ca 

nOSenal-beM nOTeHu,lI1jalla nOYII1l-be Aa AOMII1HlI1pa 6111¢YHKu,1I10HaIlHII1 MeXaHII13aM YClleA 

npeCYAHe Yllore Sn02. 

Y paAY 5-M23-0S II1cnMTaHa je MorynHocT ynOTpe6e npaxa Sn02 AonosaHor Ru, {RuXSnl_ 

x)Oz, ca aTOMCKII1M OAHOCOM Sn:Ru oA 9:1, Kao HOCaya HaHOyeCTII1u,a Pt y elleKTpOKaTall1l13111 

oKclI1Aau,Mje MeTaHOlla y KMcelloj CpeAII1HII1. XRD aHall1l13a je nOKa3alla Aa je (RuXSnl-X)OZ 

ABo¢a3HM MaTepMjall Kojll1 BeposaTHo caAP}l{1I1 YBpCT paCTBop RuOz y SnOz 111 YMCT RuOz. 

U.II1KIlIl1YHa sOllTaMeTpll1ja npll1npeMJbeHOr KaTall1l13aTOpa Pt/{RuXSnl-X)OZ YKa3alla je Ha A06py 

nposoAHOCT HOCaya. Pe3YllTaTM elleKTpoxeMMjcKe oKcHAau,l'1je MeTaHOlla Ha Pt/(RuXSnl-X)OZ 

cy ynope1)eHH ca YYHHKOM KOMepu,HjaIlHHx KaTallH3aTOpa Pt/C H PtRu/C. 

nOTeHu,HoAHHaMII1YKe nOllapll13au,HoHe KpHse 111 xpoHoaMnepoMeTpHjcKe KpMse cy YKa3alle 

Ha seny nOyeTHY aKTHBHOCT KaTall1l13aTOpa Pt/{RuxSnl-x)OZ y 0AHOCY Ha PtRu/C, allH 111 Ha 

Bene CMal-bel-be rYCTMHe CTpyje TOKOM BpeMeHa. TecT nOTeHu,HOAHHaMHYKe CTa6HIlHOCTH 

KaTallH3aTopa je nOKa3ao Aa je CMal-bel-be aKTHBHOCTH Pt!(RuXSnl-X)OZ H Pt/C npBeHCTBeHO 

npOY3pOKOBaHO TpOBal-beM nOBpWHHe Pt npOH3BOAHMa HenomYHe oKcHAau,l.1je MeTaHOlla, 

Koje ce yrllasHoM OAHrpasa TOKOM npBor u,HKllyca, AOK je KOA PtRu/C TpOBal-be nOBpWHHe 
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Mt.1Ht.1MaIlHO, a CMaH>eH>e aKTt.1BHOCTt.1 je npOY3pOKOBaHO CMaH>eH>eM elleKTpOXeMt.1jcKt.1 

aKTt.1BHe nOBpWt.1He PtRu. 

• Pa3Boj COllapHHX nellHja ca cpOTooceTIbHBOM 60jOM. 

JeAHO oA HOBt.1X HaY4H0t.1CTpa>Kt.1Ba4Kt.1X t.1HTepeCOBaH>a AP Ypowa J1a4H>eBtJ,a HaKOH 

t.136opa y 3BaH>e Bt.1Wer HaY4Hor CapaAHt.1Ka je t.1 pa3Boj t.1 elleKTpOXeMt.1jcKa KapaKTept.13atJ,t.1ja 

COllapHt.1X nellt.1ja ca q,OTOOCeTIbt.1BOM 60jOM. OBa np06lleMaTt.1Ka je o6pa1)t.1BaHa y 

paAOBt.1Ma B-M21-06, B-M22-02 t.1 B-M22-03. 

Y paAY B-M21-06 npt.1MeH>eHa je HOBa ABocTeneHa npOtJ,eAypa 3aCHOBaHa Ha cOIl-rell 

t.1 Xt.1APOTepMaIlHOM nocTynKy 3a npt.1npeMY TiOl HaH04eCTt.1tJ,a y 061lt.1KY 3pHa nt.1pt.1H4a 

AY>Kt.1He OKO 25 nm t.1 Wt.1pHHe OKO 15 nm. I-bHXOBOM HaKHaAHOM KalltJ,t.1HatJ,t.1joM Ao6HjeH je 

MOHOIlt.1THIII Me30nopo3HIII q,t.1IlM 6e3 nojaBe nYKOTt.1Ha, oKapaKTeplllcaH BelllllKOM 
lcnetJ,IIIq,1II4HOM nOBpwlIIHOM OA 158 m , KOjt.1 je t.1Cnt.1Tt.1BaH Kao q,oToaHOAHt.1 MaTept.1jall y 

collapHIIIM nellt.1jaMa ca q,oTooceTIbIllBoM 60jOM. COllapHIII ype1)aj je nOKa3ao o6enaBajyny 

rycTt.1Hy q,OTocTpyje KpaTKor cnoja oA 11. 7 mA cm -l III eq,t.1KaCHOCT q,oTOKoHBep3t.1je OA 5,22% 
lnplll xalloreHOM oCBeTlbel-bY collapHor Ct.1MYllaTopa OA 100 mW cm- . Y HacTaBKY 

t.1 CTp a>Kill Bal-ba, MOAt.1q,t.1KatJ,t.1joM nocTynKa CIIIHTe3e Ao6111jeHIII cy HaHocTpYKTYlllpaHIII 
lTpoAIIIMeH3t.10HaIlHt.1 TiOl q,IIIIlMOBIII cnetJ,IIIq,1II4He nOBpwlIIHe 135 m g-l ca cq,epHIIIM 

apXt.1TeKTypaMa Be1l1ll4t.1He t.13Me1)y 0,6 III 1,2 11m caCTaBlbeHIIIM OA 1113AY>KeHt.1X 4eCTIlltJ,a 

061lt.1Ka nt.1pt.1H4a Mal-blllX OA 20 nm (B-M22-02). COllapHa nelllllja ca HaBeAeHIIIM q,IIIIlMOM Kao 

q,oToaHoAoM nOCTt.1rIla je HanOH oTBopeHor KOlla oA 0,75 V, q,aKTOp IIIAeallHOCTIII 0,66 III 

eq,IIIKacHocT q,OToKoHBep3l11je OA 4,9%. 

PaA B-M22-03 IIIcnlllTyje MorynHocT nplIIMeHe nplllpoAHor nlllrMeHTa Xlllnept.1tJ,IIIHa Kao 

eKOHOMCKIII npt.1CTyna4He q,oTOoceTIbIllBe 60je 3a collapHe nelllllje ca TiOl q,oToaHoAoM Kp03 

III 3B01)el-be cneKTpOCKonCKIIIX t.1 elleKTpoxeMllljcKlllx Mepel-ba III KBaHTHo-xeMllljcKlllx 

KaIlKYllatJ,lIIja. YnpKoc 41111-beHIlltJ,1II Aa je nlllrMeHT IIIcnOlblllO Ao6py aAcopntJ,lIIjy Ha nOBpwlIIHY 

nOllynpoBoAHIIIKa, BIIICOK MOllapHIII ancopntJ,lIIoHIII Koeq,IIItJ,lIIjeHT (43700 L morl cm-l ) t.1 

nOBOlbaH pacnopeA eHepreTcKlllx HI-1BOa, Kao t.1 Aa je BpeMe >Kt.1BOTa elleKTpoHa y TiOl 

elleKTpoAIII pellaTVIBHo Ayra4Ko (17,8 ms), nOCH1rHyra eq,IIIKacHocT q,OToKoHBep3l11je 

xt.1nept.1tJ,IIIHcKVlX collapHVlx nellVija je 6V1lla BeOMa Malla, CBera 0,0245%. npeAIlO>KeHO je Aa 

OBa Heeq,VlKaCHOCT nOTVl4e OA cIla60r y6atJ,VlBal-ba elleKTpoHa t.13 XVinept.1tJ,t.1Ha y npoBoAHY 

TpaKY TiOl , WTO je nOTBp1)eHo nyreM npopa4YHa Ao6V1jeHVlx npt.1MeHOM TeOpt.1je 

q,YHKtJ,lIIoHalla rycTVlHe KOjVl cy YKa3alllll Ha MallY elleKTpOHCKY rycTt.1Hy Be3yjynt.1X rpyna 

eKCtJ,VlTVlpaHorXVlnepVltJ,VlHa. 
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• EneKTpOKaTanH3a KaTOAHe peaK4Hje peAYK4Hje KHCeOHHKa. 

Y paAY B-M21-08 je HCnHTHBaH MaTepHjan Ha 6a3H BOn<j>paMa KaO HOCall 3a 

eneKTpOKaTanHTHllKe HaHOlleCTV1L~e Pd 3a peaKu.Hjy peAYKu.Hje KHCeOHHKa. KOpHWneHleM 

con-ren nocTynKa y3 HaKHaAHO OArpeBaHle y HHepTHoj aTMOC<j>epH Ao6HjeHa je core@shell 

CTpYKTypa CaCTaBJbeHa oA je3rpa oA MeTaJlHOr BOJl<j>paMa H JbYCKe OA W03 H WC (03HalleHa 

ca W@WC-W03) Ha KOjy cy 60POXHAPHAHHM peAYKu.HOHHM nOCTynKoM HCTaJlO}f{eHe 

llecTHu.e Pd npocellHe BeJlHllHHe 2,5 nm. PdjW@WC-W03 KOMn03HT je nOKa3ao 3HaTHO 

60JbH KaTaJlHTHllKH YllHHaK y aJlKaJlHHM paCTBopHMa Hero y KHCeJloj cpeAHHH, HaAMawyjynH 

H aKTHBHOCT pe<j>epeHTHor Y30pKa CaCTaSJbeHOr OA HaHollecTHu.a Pd HCTaJlO}f{eHHX HCTHM 

nOCTynKOM Ha KOMepu.HjaJlHH yrJbeHHllHH Hocall Vulcan XC-72 (PdjXC). TaKo1)e, HaKOH 

KOHTHHyaJlHor U.HKJlH3HpaHla nOTeHu.Hjana aKTHBHOCT PdjW@WC-W03 je He3HaTHO onaJla 

3a pa3JlHKY OA PdjXC, nOTBp1)yjynH H3BPCHY KOP03HOHY cTa6HJlHOCT W@WC-W03 Hocalla y 

aJlKanHoj cpeAHHH llaK H Ha BHCOKHM aHoAHHM nOTeHu.ltljaJlHMa. 

5. KBAm1TATHBHA 04EHA HAY~HOr AOnPHHOCA KAHAHAATA 

5.1. nOKa3aTelbH ycnexa Y HaY"IHOM paAY 

,lJ.p Ypow flallHlesau. je AO caAa OAP}f{aO 4 npeAaBal-ba no n03HBY Koja cy WTaMnaHa 

y H3BoAHMa, OA llera 3 Ha Me1)YHapoAHHM cKynosHMa (B-M32-01, B-M32-02 ItI B-M32-03) ItI 

jeAHo Ha cKyny Hau.HOHaJlHOr 3Hallaja (6-M62-01). p.oKa3H 0 OAP}f{aHHM npeAaBaHlHMa AaTH 

cy y npHnory 1. 

Tpe6a noce6Ho ItICTanH Aa je AP Ypow flallHleBau. 3ajeAHo ca APyrHM ayropltlMa 

ny6JlItIKOBaO 3 nornaBlba y eMItIHeHTHoj MOHorpa<j>cKoj cepltljH Modern Aspects of 

Electrochemistry (npBa MOHorpa<j>Hja y cepltljH H3aWJla 1954. roAHHe) Y 1t13AaHlY Springer, 

New York (ny6nltlKa4Hje 6-M13-01 H 6-M13-02 H jeAHa ny6JlHKau.Hja 6e3 KaTeropHje y rpynltl 

6; BHAeTH npHJlOr 2). 

4JlaH je CJleAenltlX HaYllHItIX APYWTaBa: Me1)YHapoAHor eneKTpoxeMltljcKor APywTBa 

(International Society of Electrochemistry) ItI CpncKor xeMHjcKor APywTBa. 

61t1TaH Aeo HaYllHor aHra}f{OBaHla AP Ypowa flallHleBu.a npeACTaBJba pe4eH31t1paHle 

HayllHHx paAosa. Ao caAa je yKynHo 1t13BPWHO 196 pe4eH3Hja 3a 42 pa3J1H"IHTa HaY"IHa 

"IaCOnHca. OA Tor 6poja peu.eH3Hja 77% ce OAHOCH Ha llaCOnltlCe KaTeropltlja M21a H M21, 

OAHOCHO 65% Ha llaCOnltlCe ca HMnaKT q,aKTopoM BHWHM OA 5,000. HajBltlwe pe4eH31t1ja je 

ypaAHo 3a 3BaHItIllaH llaconHC Me1)YHapoAHor eJleKTpoxeMHjcKor APywTsa Electrochimica 

Acta (27) H llaconHC Chemical Communications (23), a Sa}f{HO je cnoMeHyrltl H Aa je 
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peu,eH3l1pao 3a BI1COKOI1MnaKTHe 4aCOnl1Ce KaO WTO cY Advanced Materials (IF2018 = 
25,809), ACS Energy Letters (IF2018 = 16,331), Advanced Functional Materials (lF2018 = 

15,621) 11 Nana Energy (IF2018 = 15,548). OA cTpaHe Be6-nOpTaJla Publans (Aeo Web of 

Science rpyne) AP Ypow Jla4l-beBau, je Ao611o TPI1 roAl1wl-be HarpaAe Kao 1% HajaKTI1BHl1jl1x 

peu,eH3eHaTa Ha CBew: 3a 2017. 11 2018. 113 06JlaCTI1 xeMl1je 11 2019. 113 

MYJlTI1Al1cu,l1nJlI1HapHI1X 06JlaCTI1. BeJlI1KI1 6poj ypaljeHl1x peu,eH3l1ja 3a BI1COKOpaHrl1paHe 

4acom1ce nOKa3aTeJb je l-berOBe HaY4He KOMneTeHTHOCTI1. Y npl1Jlory 3 cy AOCTaBJbeHI1 

AOKa311 0 l-berOBOM aHra}!{OBal-bY Kao peu,eH3eHTa, nOAau,11 0 4aCOnl1CI1Ma 3a Koje je 

peu,eH3l1pao, Kao 11 oCBojeHe HarpaAe. 

5.2. AonpHHoc pa3Bojy HayKe y 3eMJbH H aHramOBal-be y o6pa30Bal-bY H q,opMHpal-by 

HaYI.IHHx KaAPoBa 

Y OKBI1PY aHra}!{OBal-ba Ha npojeKTY 0111172054 AP Ypow Jla4l-beBau, je npY}!{l1o 

113Y3eTaH Hay4HI1 AOnpl1HOC pa3Bojy eJleKTpOKaTaJll13aTOpa 3a KaTOAHY peaKu,l1jy 113ABajal-ba 

BOAoHI1Ka 3a npl1MeHY y I1HAYCTPl1jCKI1 3Ha4ajHI1M npou,eCI1Ma eJleKTpOJll13e BOAe 11 XJlOp

aJlKaJlHe eJleKTpOJlI13e. HaY4Ho11CTpa}!{I1Ba4Ka aKTI1BHOCT je npBeHcTBeHo 611Jla YCMepeHa Ha 

aJlKaJlHY CpeAI1HY 11 I1Cnl1TI1Bal-be YTI1u,aja YCJlOBa eJleKTpoxeMl1jcKor TaJlO}!{el-ba Ha 

KaTaJll1TI14KY aKTI1BHOCT 3a 113ABajal-be BOAoHI1Ka, MopQ>OJlOrl1jy 11 xeMl1jcKI1 11 Q>a3HI1 caCTaB 

Ao611jeHI1x npeBJlaKa KOMn0311Ta 11 Jlerypa pa3Jll14HTVlX CVlCTeMa Ha 6a3V1 HenJleMeHI1TI1X 11 

nJleMeHHTVlX MeTaJla. nOpeA Tora, KI1Hen1Ka 113ABajal-ba BOAoHVlKa Ha npl1npeMJbeHVlM 

eJleKTpOKaTaJlVlTVl4KVlM npeBJlaKaMa VlcnHTVlBaHa je KOpHWnel-beM paJlVl4V1TVlX 

eJleKTpoxeMVljcKVlx TeXHHKa 11 Ha OCHOBY aHaJll13e KVlHeTVI4KVlX napaMeTapa npeAllO}!{eHI1 cy 

MexaHVl3MH oAVlrpaBal-ba YKynHe peaKu,Vlje. 1I13Y3eTHVI pe3YJlTaTVI cy nOCTVlrHYTH KOA 

npeBJlaKa ABa CI1CTeMa 3aCHOBaHVlX VlCKJbY4V1BO Ha HenJleMeHVlTHM MeTaJlVlMa: Ni-Mo02 

KOMn03V1Ta H I\Ji-Sn Jlerypa, KOjVl cy nOKa3aJlH HeWTO Beny aKTVlBHOCT 3a H3ABajal-be 

BOAoHVlKa VI 60JbY MexaHI14KY 11 KOP03HOHY cTa6V1JlHOCT y HHAYCTPl1jCKI1M YCJlOBHMa 

eKCnJlOaTau,l1je Hero KOMepu,VljaJlHa KaTOAa Ha 6a3H cKynou,eHor, nJleMeHHTor Ru (npeBJlaKa 

Ni-Ru02), 4HMe cy npeBJlaKe OBI1X CHCTeMa 03Ha4eHe Kao nOTeHu,l1jaJlHH KaHAHAaTVI 3a 

npVlMeHy y VlHAYCTPHjCKI1M MeM6paHCKHM neJlHjaMa 3a XJlOp-aJlKaJlHY eJleKTpOJlI13y. TaKolje, 

eJleKTpoxeMVljcKH cy HCTaJlO}!{eHe KOMn03HTHe Ni-{Ebonex-Ru) 11 Ni-(Ebonex-Ir) npeBJlaKe 

Koje cy nOKa3aJle 0AJlHI.IHY KaTaJlVlTH4KY aKTVlBHOCT 3a H3ABajal-be BOAoHVlKa y3 3Ha4ajHo 

CMal-bel-be KOJlH4HHe cKynou,eHHX nJleMeHHTVlX MeTaJla y nocwnKY I-bHXOBe npHnpeMe, 

3aXBaJbyjy'nl1 BeJlHKOM HCKopl1wnel-bY Ru VI Ir HaHOKaTaJllll3aTOpa npeu,VlnVlTVlpaHHX Ha 

nOBpWHHH 4eCTI1u,a eJleKTpOnpOBOAHor Ebonex-a, WTO je npOH3BOAl-bY OBHX KOMn03HTHHX 

KaTOAa 03Ha4HJlO eKOHOMCKVI HcnJlaTVlBOM Ha HHAYCTPHjCKOM HHBOy. na}!{l-ba je nOCBeneHa 
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VI VlCnVlTVlBal-bl1Ma npeBllaKa Ni-Sn VI Ni-(Ebonex-Ir) CI1CTeMa 3a aHoAHY peaKLJ,l1jy 113ABajal-ba 

KI1CeOHI1Ka Y allKallHI1M elleKTpOll113epVlMa BOAe, Koja CY nOKa3alla MOrYhHOCT I-bI1XOSe 

npVlMeHe KaO 6I1CPYHKLJ,110HaIlHVlX elleKTpOKaTallVl3aTOpa. Pe3YJ1TaTVI VlCTpa}f{VlBal-ba 

nOCBeheHVlX eJ1eKTpOKaTaJ1V13V1 peaKLJ,Vlja Vl3ABajal-ba BOAoHVlKa VI KVlCeOHVlKa Y allKallHVlM 

paCTBOpVlMa o6jasfbeHVI CY Y YVlTaBoj cepVljVl paAOBa Y Mel)YHapOAHVlM YaCOnVlCVlMa, 

yrJ1aBHOM KaTeropVlja M21 VI M21a. 

C!>OKYC HaYYHOVlCTpa}f{VlBaYKor paAa AP Ypowa JlaYl-beBLJ,a Y nepVloAY HaKOH CTVlLJ,al-ba 

3Bal-ba BVlWVI HaYYHVI CapaAHVlK YVlHe MOAVlcpVlKaLJ,Vlja VI CPYHKLJ,VlOHaIlVl3aLJ,Vlja ypel)eHVlx 

TVlTaH-AVlOKCVlAHVlX HaHoTy6YJ1apHVlX CTpYKTypa CVlHTeTVlCaHVlX MeTOAoM aHOAVl3aLJ,Vlje. 

HVl30BVI TiOL HaHoTy6a (TNT), WVlPOKO KopVlwheHVI Kao HanpeAHe nOllynpoBOAHVlYKe 

CTpYKType Y cpoTOKaTa1lVl3V1 VI cpoTOeJ1eKTpoxeMVljM, no npBVI nYT cY CVlCTeMaTCKVI VlcnVlTVlBaHVI 

3a npVlMeHY Y elleKTpoKaTallVl3V1 Vl3ABajal-ba BOAoHVlKa Y KVlCeJ10j cpeAMHVI. Pa3BVljeHa je VI 

nOTnYHo HOB a MeTOAa TallO}f{el-ba elleKTpOKaTaJ1V1TVlYKVlX HaHOYeCTVlLJ,a MeTalla nJ1aTVlHCKe 

rpyne Ha BVlCOKopa3BMjeHY nOBpwVlHY TNT HOCaya, Koja ce 3aCHVlBa Ha jeAHocTaBHoj 

rallBaHcKoj Vl3MeHM M3Mel)y KaTOAHo MHTepKaJ1V1paHVlX npoTOHa Y 3V1AoBVlMa TY6a VI jOHa 

nJ1eMeHVlTVlX MeTalla Vl3 paCTBopa. ,l],eTafbHo je aHallVl3V1paH YTVlLJ,aj napaMeTapa 

aHoAVl3aLJ,Vlje, KaToAHe xVlAPOreHaLJ,Vlje VI rallBaHCKe Vl3MeHe Ha nocTVlrHYTY MMKPOCTpYKTYPY, 

aKTVlBHOCT VI KVlHeTVlKY M3ABajal-ba BOAoHVlKa KOA ABa KOMn03V1THa CVlCTeMa, RuO)(@TNT VI 

Pd@TNT. HapoyVlTO BVICOKY YKynHY VI MaceHY aKTVlBHOCT VI cTa6V1J1HOCT Y paAY cy nOKa3aJ1V1 

Pd@TNT TpOAVlMeH3MOHallHM KOMn03V1THVI CPVlJ1MOBVI, HaAMawyjYhVl no ecpVlKaCHOCTVI VI 

KOMepLJ,VljaJ1HVI Pt/C KaTaJ1V13aTOp npM 6p3V1HaMa peaKLJ,Vlje Y VlHAYCTPVljCKVlM YClloBVlMa. 

Pe3YJ1TaTVI OnCe}f{He CTYAVlje Be3aHe 3a Pd@TNT cY ny61lVlKOBaHVI Y eMVlHeHTHOM yaconVlcy 

Nano Energy (IF2018 = 15,548). HOBM VlCTpa}f{VlBaYKVI npaBaLJ, KOjVl je OTBOPMO AP Ypow 

JlaYl-beBaLJ, he AonpVlHeTM pa3Bojy eKOHOMCKO VlcnllaTMBMX elleKTpOKaTaJ1V13aTOpa Ha 6a3V1 

TNT , HocehVlx CTpYKTypa ca YHanpel)eHVlM nOBpwVlHCKVlM cBojcTBVlMa 3a Vl3Asajal-be 

SOAOHVlKa VI OCTaJ1e KaTOAHe peaKLJ,Vlje OA npaKTVlYHOr 3HaYaja yelleKTpoxeMVljVl. 

,l],p Ypow JlaYl-beBaLJ, je capal)Vlsao VI ca BVlwe VlCTpa}f{VlSaYKVlX rpyna Y 3eMfbVl, BaH 

MaTVlYHOr npojeKTa, WTO je pe3YIlTOBallO HVl30M 3ajeAHVlYKVlX ny6J1V1KaLJ,Mja Vl3 061laCTM 

elleKTpOXeM"1je Y yaCOnVlCMMa KaTeropVlje M20: 

• rpyna 1 - VlHCTMTYT 3a xeMVljy, TeXH0J10rVljy VI MeTallyprVljy YHVlBep3MTeTa Y EieorpaAY VI 

TexHollowKo-MeTallypwKVI cpaKYllTeT YHVlBep3V1TeTa Y EieorpaAY; paAoBVI Ei-1V121-01 VI Ei

M22-02. 

• rpyna 2 - VI HCTVlTYT 3a HYKlleapHe HaYKe "BVlHya" YHVlsep3V1TeTa Y EieorpaAY; paA Ei-M21

06. 

• rpyna 3 - VlHCTVlTYT 3a xeMVljy, TeXH0J10rVljy M MeTallyprVljy YHVlBep3V1TeTa y EieorpaAY; 

paAoBVI Ei-M22-01, B-M21-02 VI B-M21-10. 
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• rpyna 4 - TeXHOJlOWKO-MeTaJlYPwKII1 <paKYJlTeT YHlI1Bep3l11TeTa Y 6eorpaAY; paAoBII1 6

M22-04111 6-M23-04. 

• rpyna 5 - VlHCTII1TYT 3a MYJlTII1AlI1cu,lI1nJlIl1HapHa II1CTpa>t<II1Bal-ba YHlI1Bep3l11TeTa Y 6eorpaAY; 

paAoBII1 B-M21-06 111 B-M22-02. 

• rpyna 6 - VlHCTII1TYT 3a XeMlI1jy, TeXHOJlOrll1jy 111 MeTaJlyprll1jy YHlI1Bep3l11TeTa y 6eorpaAY; 

paA B-M22-01. 

• rpyna 7 - ¢aKYJlTeT 3a <p1I131114KY xeMlI1jy YH111 Bep3l11TeTa y 6eorpaAY; paA B-M22-03. 

Pa3BojeM nYJlCHII1X BOJlTaMeTpll1jcKlI1x eJleKTpOaHaJlll1TlI14KlI1X MeToAa, KapaKTepll13au,lI1je 

nOBpWII1He eJleKTpoAHII1X MaTepll1jaJla MeTOAaMa SEM 111 EDS, 111 eJleKTpoxeMlI1jcKlI1x TeXHII1Ka 

KapaKTepll13au,lI1je COJlapHII1X neJlll1ja ca <poTOoCeTJbIl1BOM 60jOM AP Ypow fla4l-beBau, ce 

ycnewHo onp06ao y HeKOJlIl1KO npaBau,a HaY4Hor II1CTpa>t<II1Bal-ba YHanpel)yjynll1 KBaJlIl1TeT 

HaY4HlI1x pe3YJlTaTa II1CTpa>t<II1Ba4KII1X rpyna ca Kojll1Ma je capal)II1BaO, AOnpll1HOCenll1 Kp03 

ycnoCTaBJbeHY pa3rpaHaTY Mpe>t<y capaAl-be pa3Bojy HaYKe y 3eMJbIl1. 

Y OKBII1PY nOMeHYTe capaAl-be ,lJ.p Ypow fla4l-beBau, je TaKol)e AOnpll1HeO 1I13paAlI1 3 

AOKTopcKe AVlcepTa4V1je Kp03 PYKoBol)el-be AeJlOBII1Ma Be3aHlI1M 3a eKCnepll1MeHTaJlHe 

npou,eAype 111 MII1KpOCTPYKTypHy KapaKTepIl13au,lI1jy, Kao 111 aHaJlll130M 111 TYMa4el-beM 

Ao6l11jeHlI1x pe3YJlTaTa: 

1) 30pa }K CTOIl1JbKOBlI1n (2013) OapeljuBaJ-be aMI10aUnUHa U HucpeaunuHa 

el1eKmpoxeMujcKuM U apY2UM aHal1UmU4KUM MemOaaMa, TeXHOJlOWKO-MeTaJlypwKII1 

<paKYJlTeT YHlI1Bep3l11TeTa y 6eorpaAY. 0 Aonpll1Hocy KaHAII1AaTa cBeA04111 ny6Jlll1KOBal-be 

jeAHor 3ajeAHlI14Kor paAa 1113 KaTeropll1je M22 (paA 6-M22-02), 2 caOnWTel-ba ca 

Mel)YHapoAHlI1x cKynoBa (paAoBII1 6-M34-01 111 6-M34-04), Kao 111 nll1CaHa nOTBPAa 

MeHTopa/KoMeHTOpa AOKTopcKe AII1CepTau,lI1je. 

2) 	 rB03AeH c. TaclI1n (2013) npuMeHa HOBUX KamOaHUX Mamepujal1a 3a u3aBajaJ-be 

BOaOHuKa a06ujeHux el1eKmpoxeMujcKuM mal10meJ-beM Ni U Co ca Mo U W U 

ucnumUBaJ-be ymuu,aja MUKpOmal1aCH02 nOfba Ha J-bUXOBa CPU3u4KoxeMujcKa cBojcmBa, 

¢aKYJlTeT 3a <p1I131114KY xeMl1jy YHlI1Bep3l11TeTa y 6eorpaAY. 0 Aonpll1Hocy KaHAII1AaTa 

cBeA04111 ny6Jlll1KOBal-be no jeAHor 3ajeAHlI14Kor paAa 1113 KaTeropll1je M21 (paA 6-M21-06) 

111 KaTerop~je MS3 (paA 6-MS3-0lL 3aXBaJlHII1u,a aYTOpa AOKTopCKe AII1CepTau,lI1je 111 

nll1CaHa nOTBPAa MeHTopa AOKTopCKe AlI1cepTau,l1je. 

3) 	 KaTII1u,a M. ,lJ.pJbeBlI1n-nYPll1n (2011) npOY4aBaJ-be el1eKmpoxeMujcKe aKmUBHocmu U 

mpaHccpopMau,uja MaKpOI1UaHUX aHmu6uomuKa, TeXHOJlOWKO-MeTaJlypwKII1 <paKYJlTeT 

YHlI1Bep3l11TeTa y 6eorpaAY. 0 Aonpll1Hocy KaHAII1AaTa CBeA04111 ny6Jlll1KOBal-be jeAHor 

3ajeAHlI14Kor paAa 1113 KaTeropll1je M21 {paA 6-M21-01L Kao 111 nll1CaHa nOTBPAa 

MeHTopa/KOMeHTopa AOKTopCKe AlI1cepTau,lI1je. 
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2017. II1MeHOBaH je 3a 411aHa KOMVlcVlje 3a oA6paHY npeAflora TeMe 3a 1I13paAY 

AOKTOpcKe AlI1cepTau.lI1je MaCTep CPll13l11KOXeMlI14apa KaTapll1He WBeTaHOBlI1n 306eHII1u.e, 

cTYAeHTa AOKTOPCKII1X cTYAlI1ja, nOA Ha3l11BOM KapaKmepu3au,uja COl1apHUX nel1uja 

ceH3U6uI1U30BaHux HacjJmOauaHmpoHcKoM 60jOM xunepuu,uHoM y paBHOme)f{HUM U 

HepaBHOme)f{HUM YCl1oBuMa. TeMa je oA06peHa, a Y OKBlI1py capaAl-be ca AOKTopaHAoM Ha 

1I13paAlI1 AlI1cepTau.lI1je jeAaH paAje Ben 06jaBlbeH (B-M22-03). 

,lJ,p Ypow fla4l-beBau. je 1I13Bol)el-beM MII1KpOCTPYKTypHe aHaflll13e npll1npeMlbeHII1X 

efleKTpOKaTall1l13aTOpa TaKol)e AOnpll1HeO 111 1I13paAlI1 jeAHor 3aspWHor MaCTep paAa: 

~ MlI1l1a H. KpCTajll1n (2013) El1eKmpoxeMujcKa OKcuaau,uja MemaHOl1a Ha HaHoLfecmuu,aMa 

nl1amUHe HaHeceHUM Ha HocaLf oa Kal1aj(IV)-OKCUaa aonOBaH pymeHujYM{!V)-OKCUaOM, 

TeXHOIIOWKO-MeTallypWKII1 cpa KYJlTeT YHlI1Bep3l11TeTa Y 6eorpaAY. 0 AOnpll1Hocy 

KaHAII1AaTa CBeA04111 ny611111 KOBal-be jeAHor 3ajeAHlI14Kor paAa 1113 KaTeropll1je M23 (paA 6

M23-05), jeAHo caOnWTel-be ca Mel)YHapoAHor cKyna (paA 6-M34-06), Kao 111 3axBallHII1u.a 

aYTOpa 3aBpwHor MaCTep paAa. 

nOTBPAe MeHTOpa/KoMeHTOpa AII1CepTau.lI1ja, 3aXBa1lHII1u.e aYTOpa 

AlI1cepTau.lI1ja/3aBpwHor MaCTep paAa 111 AOKa3 0 411aHcTBY Y KOMII1ClI1jll1 AocTaBlbeHII1 cY Y 

npll1l1ory 4. 

5.3. Mel)YHapoAHa capaAl-ba 

,lJ,p Ypow fla4l-beBau.je 61110 Y4eCHlI1K 2 Mel)YHapoAHa npojeKTa: 

1. 	 npojeKaT 6V1l1aTepallHe capaAl-be 1I13Mel)y Peny611l11Ke Cp6l11je 111 Peny611l11Ke ClloBeHlI1je 

nOA Ha3l11BOM "CII1HTe3a 111 KapaKTepll13au.lI1ja nllaTII1HCKII1X KaTall1l13aTOpa Ha MeTall

OKCII1AHII1M HOCa4l11Ma 3a npll1MeHy y ropll1BHII1M nellll1jaMa" y nepll10AY OA 2014-2015. 

roAII1He, 6poj yroBopa 451-03-3095/2014-09/26. PYKoBoAlI1l1au. npojeKTa ca cpncKe 

CTpaHe je 61110 npocp. AP HeAelbKo KpCTajll1n ca TexHoflowKo-MeTaflYPwKor cpaKYJlTeTa 

YHlI1Bep3l11TeTa Y 6eorpaAY, AOK je PYKOBOAlI1flaU. npojeKTa ca CflOBeHa4Ke CTpaHe 6l11fla 

npocp. AP AfleHKa Becefl 1113 VlHCTII1TYTa "JO>Kecp CTecpaH" Y fby6lbaHII1. 3axBaflHII1u.y 

6l11flaTepaflHOM npojeKTY HaBOAII1 paA B-M21-05. 

2. 	 COST aK4V1ja MP1407 "Electrochemical processing methodologies and corrosion 

protection for device and systems miniaturization" Y nepll10AY OA 2014-2019. roAII1He. 

Kao pe3YJlTaT YMpe>KaBal-ba ny6flll1KOBaHO je 5 paAoBa M20 KaTeropll1je: B-M21a-03, B

M21-0B, B-M21-09, B-M21-10 111 B-M24-02, Y Kojll1Ma cy HaBeAeHe OArOBapajyne 

3axBaflHII1u.e npojeKTY. Pe3YJITaTe OCTBapeHe Kao Aeo capaAl-be Ha COST npojeKTY 

MP1407 AP Ypow fla4l-beBau. je CaOnWTlI10 Kp03 3 npeAaBal-ba no n03l11BY Ha 

Mel)YHapoAHII1M cKynoBII1Ma (B-M32-01, B-M32-02 111 B-M32-03). TaKol)e, nOA 
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nOKpOBll1TelbCTBOM COST aKLJ,l!1je MP1407 KaHAI!1AaT je Y nepl!1oAY OA 01-18. HOBeM6pa 

2018. rOAI!1He 60paBI!10 Y KpaTKoj HaY4Hoj nOCeTI!1 OAceKY 3a HaYKY 0 MaTepl!1jalll!1Ma 

¢PI!1APl!1x-AlleKcaHAep YHI!1Bep31!1TeTa Hl!1pH6epr-EpllaHreH (Department of Materials 

Science, WW4-LKO, Friedrich-Alexander-University of Erlangen-Nuremberg) Y EpllaHreHY, 

HeMa4Koj, nOA PYKOBOACTBOM npoc!>ecopa naTpl!1Ka WMYKl!1ja (Patrik Schmuki). 

Y npl!1llory S cy AOCTaBlbeHI!1 AOKa31!1 0 Y4ewliy KaHAI!1AaTa Ha HaBeAeHI!1M Mel)YHapoAHI!1M 

npojeKTI!1Ma. 

BaH npojeKTHl!1x OKBl!1pa, KaHAI!1AaT je capal)I!1BaO ca HI!130M yrlleAHI!1X Hay4HI!1Ka 1!1 

Hay4HI!1x I!1HCTI!1TYLJ,l!1ja 1!13 I!1HOCTpaHCTBa, WTO je pe3YllTOBall0 ny61ll!1KoBal-beM HI!13a paAOBa Y 

4aCOnl!1CI!1Ma KaTeropl!1je M20. 1113 capaAl-be ca AP Tsvetinom Dobrovolskom 1!1 AP Ivanom 

Krastevim 1!13 Institute of Physical Chemistry, Bulgarian Academy of Science, Sofia, Bulgaria 

npOI!1CTeKlla cy 2 paAa KaTeropl!1je M211!1 no jeAaH paA KaTeropl!1ja M22 1!1 M24 (A-M21-02, 6

M21-02, 6-M22-03 1!1 B-M24-02). Kao pe3YllTaT capaAl-be ca Hay4HI!1LJ,I!1Ma 1!13 Institute "lozef 

Stefan", Ljubljana, Slovenia 06jaBlbeHa cy 3 paAa KaTeropl!1je M21: A-M21-04, 6-M21-07 1!1 B

M21-07. PaA B-M21-0S Aeo je capaAl-be ca npoc!>ecopoM Ml!1llaAI!1HOM PaAOBl!1lieM 1!13 

Department of Materials Science and Engineering, Texas A&M University, USA. ,lJ,p Ypow 

na4l-beBaLJ, je OCTBapl!10 capaAI-bY ca jeAHI!1M OA Hajn03HaTI!1jl!1x CBeTCKI!1X LJ,eHTapa 3a 

elleKTpoHcKY MI!1KpocKonl!1jy 1!1 MI!1KpoKapaKTepl!13aLJ,l!1jy MaTepl!1jalla National Center of 

Electron Microscopy (NCEM), Lawrence Berkeley National Laboratory (LBNL), University of 

California, Berkeley, USA, 0 4eMY cBeA041!1 3aXBa1lHI!1LJ,a NCEM/LBNL-y y Tpl!1 ny61ll!1KoBaHa 

paAa KaTeropl!1ja M21 1!1 M21a (6-M21-09, B-M21a-Ol 1!1 B-M21-08). Y paAY A-M21-01 

oCTBapeHa je capaAl-ba ca AP Elzbietom Bielanskom, PYKOBoAl!1oLJ,eM na60paTopl!1je 3a 

cKeHl!1pajyliy elleKTpoHcKY MI!1KpocKonl!1jy (Scanning Electron Microscopy Laboratory) Ha 

Institute of Catalysis and Surface Chemistry, Polish Academy of Sciences, Krakow, Poland, 0 

4eMY CBeA041!1 3aXBa1lHI!1LJ,a y paAY. 

Y nepl!1oAY OA 2010. roAI!1He AP Ypow na4l-beBaLJ, je 61!10 aHra>KOBaH Ha pa3Bojy 

KaTOAHI!1X MaTepl!1jalla 3a peaKLJ,l!1jy 1!13ABajal-ba BOAoHI!1Ka nOA nOKpOBI!1TelbCTBoM jeAHe OA 

HajBelil!1x CBeTCKI!1X KOMnaHl!1ja 3a npol!13BoAl-bY onpeMe 3a CI!1CTeMe xllop-allKallHe 

elleKTpOll1!13e Industrie De Nora S.p.A., Milan, Italy. 3axBalbyjylil!1 OnpeMI!1 3a 

elleKTpoxeMl!1jcKo TallO>Kel-be nOIlYI!1HAYCTPl!1jcKl!1x pa3Mepa, HeOnXOAHI!1M xeMI!1Kalll!1jaMa 1!1 

KaToAaMa Kopl!1wlieHI!1M y KOMepLJ,l!1jallHI!1M lielll!1jaMa Koje je AOCTaBl!1lla Industrie De Nora, 

oMorylieHa je npl!1npeMa KOMn031!1THI!1X KaTOAHI!1X MaTepl!1jalla y I!1HAYCTPl!1jCKI!1M YClloBI!1Ma 1!1 

Al!1peKTHa eBallyaLJ,~ja I-bI!1XOBe KaTalll!1TI!14Ke aKTI!1BHOCTI!1 y 0AHOCY Ha KOMepLJ,l!1jallHe KaToAe, 

Ha OCHOBY 4era je 06jaBlbeH 41!1TaB HI!13 paAoBa Y Mel)YHapoAHI!1M 4aCOnl!1CI!1Ma {paAoBI!1 6

M21a-Ol, 6-M21a-02, 6-1\1121-04, 6-M21-10, 6-M23-02, 6-M23-03, 6-M24-01 1!1 6-MS3-01 1!1 
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norflaBfbe 6-M13-02). 3aXBaJlHI-1l1,e Y 1l0MeHYTI-1M paAOBI-1Ma IlpeAcTaBfbajy AOKa3 OBe 

capaAl-be. 

Y cKflony peafll-13all,I-1je Hall,I-10HaflHOr npojeKTa 142032 "TaflO}f{el-be YflTpacpl-1Hl-1x 

npaxoBa MeTafla 1-1 flerypa 1-1 HaHoCTpYKTypl-1paHl-1x nOBpWI-1Ha efleKTpoxeMl-1jcKI-1M 

nOCTYnll,I-1Ma" 1-1 1-13paAe Aefla AOKTopcKe AI-1CepTall,l-1je, KaHAI-1AaT je y aBrycTY 2008. roAI-1He 

60paBI-10 y jeAHoMece4Hoj paAHoj nOCeTI-1 Institute of Catalysis and Surface Chemistry, Polish 

Academy of Sciences, Krakow, Poland y fla60paTOpl-1jl-1 3a MI-1KpocKonl-1jy cKeHl-1pajylioM 

COHAOM (Laboratory of Scanning Probe Microscopy) nOA PYKOBOAcTBOM AP Andrzeja Kowala. 

Y opraHI-13all,I-1jl-1 IAESTE TOKOM OCHOBHI-1X cTYAl-1ja oA jYfla AO cenTeM6pa 2004. 

rOAI-1He npoBeo je 12 HeAefba Ha I-1CTpa}f{I-1Ba4Koj npaKCI-1 Ha Imperial College, London, UK Ha 

0AceKY 3a xeMl-1jcKo I-1H}f{el-bepCTBO (Department of Chemical Engineering) nOA 

cynepBI-131-1joM npocp. Nigel Brandon-a. 

5.4. PYKoBof)el-be Hay4HIfIM npojeKTIfIMa, nompojeKTIfIMa IfI 3aAa41f1Ma 

Y OKBI-1PY npojeKTa OCHOBHI-1X I-1CTpa}f{I-1Bal-ba 142032 "TaflO}f{el-be YflTpacpl-1Hl-1x 

npaxoBa MeTafla 1-1 flerypa 1-1 HaHocTpYKTypl-1paHl-1x nOBpWI-1Ha efleKTpoxeMl-1jcKI-1M 

nocTynll,l-1Ma" KOjl-1 je cpl-1HaHCl-1paflO MI-1HI-1CTapCTBo 3a HayKy 1-1 TeXHOflOWKI-1 pa3Boj 

Peny6fll-1Ke Cp61-1je (2006-2010) AP Ypow fla4l-beBall, je PYKOBOAI-10 npojeKTHI-1M 3aAall,I-1Ma 

Be3aHI-1M 3a efleKTpoxeMl-1jcKo TaflO}f{el-be npaxoBa Mo-Ni-O 1-1 Fe-Ni CI-1CTeMa, Kao 1-1 

KapaKTepl-13all,I-1jy MI-1KPOCTpYKType 1-1 xeMl-1jcKor caCTaBa A061-1jeHI-1x npaxoBa (SEM 1-1 EDS 

aHaflI-13a). 

Y OKBI-1PY npojeKTa OCHOBHI-1X I-1CTpa}f{I-1Bal-ba 172054 "Pa3BoL KapaKTepl-13all,I-1ja 1-1 

npl-1MeHa HaHocTpYKTYl-1paHl-1x KOMn031-1THI-1X KaTafll-13aTOpa 1-1 I-1HTepaKTI-1BHI-1X Hoca4a y 

ropl-1BHI-1M cnperOBI-1Ma 1-1 efleKTpOfll-131-1 BOAe" KOjl-1 cpl-1HaHCl-1pa MI-1HI-1CTapCTBo npocBeTe, 

HaYKe 1-1 TeXHOflOWKor pa3Boja Peny6fll-1Ke Cp61-1je (2011-AaHac) AP Ypow fla4l-beBall, 

PYKOBOAI-1 npojeKTHI-1M 3aAall,I-1Ma KOjl-1 ce oAHoce Ha I-1Cnl-1TI-1Bal-be KI-1HeTI-1Ke 1-1 MeXaHI-13Ma 

efleKTpoxeMl-1jcKe pea KlI,l-1je 1-13ABajal-ba BOAoHI-1Ka Ha pa3fll-141-1TI-1M KOMn031-1THI-1M 

MaTepl-1jafll-1Ma, Kao 1-1 Ha KapaKTepl-13all,I-1jy MI-1KPOCTpYKTYpe 1-1 xeMl-1jcKor caCTaBa 

npl-1npeMfbeHI-1X KOMn031-1Ta MeToAaMa SEM 1-1 EDS. nOTBPAa PYKOBOAI-101l,a npojeKTa je AaTa 

y Ilpl-1flory 6. 

5.5. KsalllflTeT HaY4Hlflx pe3YIITaTa 

,LJ,p Ypow fla4l-beSall, je y nepl-10AY HaKOH 1-1360pa y 3Bal-be BI-1WI-1 Hay4HI-1 CapaAHI-1K 

06jaBI-10 41 61-16fll-1orpacpcKY jeAI-1Hl-1l1,y, OA 4era 16 paAosa Y Mef)YHapoAHI-1M 4aCOnI-1CI-1Ma, 2 
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paAa Y HaLJ,110HaI1HI1M 4aCOnl-1CI-1Ma MeliYHapOAHOr 3Ha4aja, 3 npeAaBal-ba no n0311BY 11 19 

CaOI1WTel-ba Ha Mel)yHapOAHI-1M cKynOBI1Ma 11 1 caOnWTel-be ca cKyna HaLJ,l1oHal1HOr 3Ha4aja. 

Y OKBI1PY HaBeAeHe 41 6116J1110rpacpcKe jeAI1HI1LJ,e AP Ypow fla4l-beBaLJ, je 6110: 

1. 	 npBI1 ayTOp 1-11111 ayTOp 3a KopeCIlOAeHLJ,l1jy Ha: 


1 paAY Y KaTeropl1jl1 Me1)YHapoAHI1 4aCOnl1C 113Y3eTHI1x BpeAHOCTI1 (M21a), 


3 paAa Y KaTeropl1jl1 BpxyHCKI1 Me1)YHapoAHI1 4aCOnl1C (M21), 


3 npeAaBal-be no n0311BY ca Me1)YHapoAHor cKyna WTaMnaHa y 113BOAY (M32)' 


2 caOnWTel-ba ca Me1)YHapoAHor cKyna WTaMnaHa y 113BOAY {M34}. 


2 . 	 .o,pyrl1 ayTOp Ha: 

1 paAY Y KaTeropl1jl1 Me1)YHapoAHI1 4aCOnl1C 113Y3eTHI1x BpeAHOCTI1 (M21a), 

2 paAa Y KaTeropl1jl1 BpXyHCKI1 Me1)YHapoAHI1 4aCOnl1C {M21}, 

1 paAY Y KaTeropl1jl1 I1cTaKHYTI1 Me1)YHapOAHI1 4aCOnl1C (M22), 

1 paAY Y KaTeropl1jl1 HaLJ,l1oHal1HI1 4aCOnl1C Me1)YHapoAHor 3Ha4aja (M24), 

6 caOnWTel-ba ca Me1)YHapoAHor cKyna WTaMnaHa y 113BOAY {M34}. 

3. 	 KoayTOp {noAjeAHaK YAeo CBI1X aYTOpa} Ha: 

1 paAY Y KaTeropl1jl1 Me1)YHapOAHI1 4aCOnl1C 113Y3eTHI1X BpeAHOCTI1 (M21a), 

5 paAoBa Y KaTeropl1jl1 BPXYHCKI1 Me1)YHapOAHI1 4aCOlll1C (M21), 

2 paAa Y KaTeropl1jl1 I1cTaKHYTI1 Me1)YHapOAHI1 4aCOnl1C (M22), 

1 paAY Y KaTeropl1jl1 HaLJ,l1oHal1HI1 4aCOnl1C Me1)YHapoAHor 3Ha4aja (M24), 

1 caOnWTel-bY ca Me1)YHapoAHor cKyna WTaMnaHO Y LJ,el1I1HI1 (M33), 

10 caOnWTel-ba ca Me1)YHapoAHor cKyna WTaMnaHa Y 113BOAY {M34} 

1 caOnWTel-bY ca cKyna HaLJ,l1oHal1HOr 3Ha4aja WTaMnaHO Y 113BOAY {M64}. 

KaHAI1AaT je OAroBOPHO 11 TeMelbHO npl1CTynao peal1113aLJ,l1jl1 CBI1X npojeKTHl1x 3aAaTaKa 11 

I1cTpa>t<I1Bal-ba npl1Ka3aHI1X Y HaBeAeHI1M paAOBI1Ma Y4eCTByjynl1 ca BI1COKI1M CTeneHOM 

caMOCTal1HOCTI1 Y CBI1M cerMeHTI1Ma HaY4H0I1CTpa>t<I1Ba4Kor paAa, oA nperl1eAa I1I1TepaType, 

nl1aHl1pal-ba 11 113Bo1)el-ba eKCnepl1MeHaTa 11 nOCTynaKa KapaKTepl13aLJ,l1je MaTepl1jafla, 

06paAe eKCnepl1MeHTal1HI1X nOAaTaKa, AO npe3eHTaLJ,l1je 11 Al1cKycl1je pe3Yl1TaTa, nl1cal-ba 

paAoBa {y LJ,efll1HI1 I1fll1 nojeAI1Hl1x Ae110Ba} 11 npl1npeMe oNoBopa peLJ,eH3eHTI1Ma {y LJ,efll1HI1 

I1fll1 nojeAI1Hl1x AefloBa}. Y npl1110r TOMe rOBOpl1 4111-beHI1LJ,a Aa je KaHAI1AaT 6110 npBI1 aYTop, 

ayTOp 3a KopeCnOAeHLJ,l1jy 111111 APyrl1 aYTop Ha 50% paAoBa KaTeropl1je M20 11 49% CBI1X 

6116fll10rpacpcKI1x jeAI1HI1LJ,a. CBI1 ny6fll1KoBaHI1 paAoBI1 cy eKCnepl1MeHTaflHl1, a 6poj 

KoaYTopa Hl1je 6110 Benl1 oA 7, OCI1M Ha paAOBI1Ma B-M21-06 11 B-M22-02 KOjl1 nOAl1e>t<y 

HopMl1pal-by . 

.o,p Ypow fla4l-beBaLJ, je oA 11360pa y 3Bal-be BI1WI1 HaY4HI1 CapaAHI1K 06jaBI10 16 

paAosa Y Me1)YHapoAHI1M 4aCOnl1CI1Ma pecpepl1CaHI1M Ha 151 fll1CTaMa, oA 4era: 

3 paAa Y KaTeropl1jl1 M21a, 
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10 pa,ll,OBa y KaTeropll1jll1 M21, 

3 pa,ll,a y KaTeropll1jll1 M22. 

KBaflll1TeT HaYLJHII1X pe3YflTaTa KaH,ll,II1,ll,aTa npBeHcTBeHo ce orfle,ll,a Kp03 1l0,ll,aTaK ,ll,a cy 

pa,ll,OBII1 KOHTII1HyaflHo ny6flll1KoBaHlI1 y LJaCOnll1CII1Ma ca II1MnaKT Q>aKTOpIl1Ma peflaTII1BHO 

BII1COKe Bpe,ll,HOCTII1. O,ll, HaBe,ll,eHII1X 16 pa,ll,OBa LJaK 11 je 06jaBfbeHo y LJaCOnll1CII1Ma ca II1MnaKT 

Q>aKTopoM npeKo 3,000, O,ll, KOjll1X cy LJaconll1CII1 M21a KaTeropll1je y Kojll1Ma cy 06jaBfbeHa 3 

pa,ll,a II1Maflll1 II1MnaKT Q>aKTop npeKo 8,000. YKynHa speAHocT \I1MnaKT <j>aKTopa LJaconll1ca y 

Kojll1Ma cy ny6flll1KoBaHlI1 pa,ll,OBII1 HaKOH \I136opa y 3Sal-be S\I1W\I1 Hay4H\I1 CapaAH\I1K 1I13HOClI1 

75,709, ,ll,OK je yKynHa speAHocT \I1MnaKT <j>aKTopa y AocaAawl-boj Kap\l1jep\l1 156,089. 

npOCeLJHe Bpe,ll,HOCTII1 II1MnaKT Q>aKTopa no pa,ll,y ca 151 flll1CTa 1 cy 4,732 HaKOH 1I1360pa y 3Bal-be 

BII1IJJII1 HaYLJHII1 capa,ll,HII1K 111 3,547 Y YKynHoj ,ll,OCa,ll,aLlll-boj Kapll1jepll1, UJTO jacHo rOBOpll1 0 

nO,ll,1I13a1-bY KBaflll1TeTa HaYLJHOIl1CTpa}f{II1BaLJKOr pa,ll,a ,ll,P Ypowa JlaLJl-beBu.a y nOCfle,ll,I-bIl1X 5 

ro,ll,II1Ha. 

Y neT Haj3HaLJajHlI1jll1x HaYLJHII1X OCTBapel-ba ,ll,P Ypowa JlaLJl-beBu.a y nepll10,ll,y O,ll, 

cmu.al-ba 3Bal-ba BII1Wer HaYLJHOr capa,ll,HII1Ka CBaKaKO Tpe6a HaBeCTII1 Cfle,ll,ene pa,ll,OBe 

KaTeropll1ja M21a 111 M21 KOjll1 cy HaCTaflll1 Kao pe3YflTaT l-beroBor HaYLJHOIl1CTpa}f{II1BaLJKOr 

aHra}f{OBal-ba y OKBII1PY MaTII1LJHOr Hau.II1OHaflHor npojeKTa 0lt1172054: B-M21a-03, B-M21-01, 

B-M21-04, B-M21-05 111 B-M21-07. Ha 4 o,ll, mx 5 ny6flll1Kau.lI1ja ,ll,P Ypow JlaLJl-beBau. je ayTOp 

3a KOpeCnO,ll,eHu.lI1jy. Me1)y I-bIl1Ma ce HapOLJII1TO II1CTII1LJe paA o6jaslbeH y npeCTII1}f{HOM 

LJaConll1cy Nano Energy (IF2018 = 15,548) KaTeropll1je M21a. HaBe,ll,eHII1 pa,ll,OBII1 cy ,ll,0 ca,ll,a 

OCTBapll1flll1 yKynHo 55 xeTepou.II1TaTa. 

HaYLJHe ny6flll1Kau.lI1je ,ll,P Ypowa JlaLJl-beBu.a cy npeMa nO,ll,au.II1Ma 1113 efleKTpOHCKII1X 

6a3a Web of Science, Scopus, Google Scholar 111 ResearchGate ,ll,0 ca,ll,a LJ,\I1T\I1paHe yKynHo 615 

nyra, Y3l11Majynll1 y 063l11P caMO xeTep0LJ,\I1TaTe (Tj. He paLJYHajynll1 aYT0u.II1TaTe 111 Kou.II1TaTe), 111 

TO: 

je,ll,aHnYT y II1CTaKHYTII1M MOHorpaQ>lI1jaMa Me1)YHapO,ll,HOr 3HaLJaja (Mll), 

14 nYTa Y nOrflaBfbll1Ma y MOHorpaQ>lI1jaMa Me1)YHapO,ll,HOr 3HaLJaja (M13 111 M14), 

505 nYTa Y Me1)YHapO,ll,HII1M LJaCOnll1CII1Ma ca 151 flll1CTa (M21a, M21, 1\1122111 M23), 

75 nyTa y OCTaflll1M Me1)YHapO,ll,HII1M LJaCOnll1CII1Ma (M53), 

20 nYTa Y ,ll,OKTOPCKII1M ,ll,lI1cepTau.lI1jaMa (M70). 

PaCnO,ll,efla u.II1TlI1paHOCTII1 no KaTeropll1jaMa ny6flll1Kau.lI1ja je cneAena 2
: 

Mll-1, 

M13 -6, 

1 npl1 HaBol)el-bY Koe<l>l1l.l,1-1jeHaTa M 11 I1MnaKT <l>aKTopa 3a ny61ll1KOBaHe pa,ll,OBe O,ll,a6paHa je HajnoBOJbHl1ja 

Kllacl1<1>I1KaLJ,l1ja 113 nepl10,ll,a O,ll, Tpl1 rO,ll,I1He (,ll,Be rO,ll,I1He npe ny61ll1KoBal-ba 11 rO,ll,I1Ha ny61lI1KOBal-ba). 

2 IIpH HaBofjelhY KoeqJHI.(HjeHaTa M 3a I.(HTHpajytie pa)],OBe 0)]'a6paHaje HajooBOJbHHja KJIacmlJHKaI.(Hja H3 

oepHo)],a 0)], TpH rO)],HHe ()],Be rO)],HHe ope oy6JIHKOBalha H rO)],HHa oy6JIHKOBalha). 
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M14-S, 


M21a -120, 


M21- 24S, 


M22-S1, 


M23 -56, 


M53 -75, 


M70- 20. 


Kao WTO ce Mo>t<e BIiIAenl, HajBelia Ll,IiITlilpaHocT je Y paAoBIiIMa KaTeroplilje M21 (40%), 3aTIiIM 

y M21a (20%) iii M22 (13%). IlpeMa 6a31i1 Scopus, oCTBapeHa BpeAHocT XlilpwoBor h c:f>aKTopa, 

He pa4YHajyliH ayrOLl,HTaTe, 1i13HOCIiI 17, AOK h c:f>aKTop KOjlil ce 0AHOCIiI Ha yKynHy 

Ll,HTHpaHocT npeMa cBeo6yxBaTHliljoj 6a31i1 Google Scholar IiIMa BpeAHocT 19. 

PaAoBIiI Ha KojlilMa je AP Ypow fla4l-beBaLl, npBH ayrop HnH ayrop 3a KopeCnOAeHLl,Hjy 

Ll,IiITlilpaHIiI cy yKynHo 165 nyra, OA 4era 39% y paAOBIiIMa KaTeroplilje M211i1 23% Y M21a. 

CBIiI paAoBIiI KaHAIiIAaTa Ll,IiITlilpaHIiI cy IiICKlbY41i1BO y n031i1TIiIBHOM CMIiICJlY. AeTalbHIiI 

nOAaLl,IiI 0 Ll,IiITlilpaHocTIiI AOCTaBlbeHIiI cy Y IlpliIJlory 7. 

6. M~WJbEI-bE ~ nPEAflOr KOM~C~JE 

IlperJleA HaY4Ho1iICTpa>t<IiIBa4Ke aKTIiIBHOCTIiI AP Ypowa fla4l-beBLl,a nOKa3yje Aa je pe4 

o npeAaHOM, OAroBOPHOM, TeMelbHOM iii npoAYKTIiIBHOM HaY4HOM paAHIiIKY, 41i1ja cy HaY4Ha 

IiIHTepeCOBal-ba nocBelieHa pa3Jllil41i1TIiIM acneKTIiIMa eJleKTpoxeM~je y3 1t13pa>t<eHY 

MYJlTIiIAIiICLl,liInJlIiIHapHOcT y nplilCTyny o6pal)IiIBaHIiIM TeMaMa, WTO nOApa3YMeBa nplilMeHy 

pa3HoBpcHIiIX <P1iI 3iii 4 Ko-xeMliljcKIiIX MeTOAa aHaJllil3e. 

HajBelilil Aeo IiICTpa>t<IiIBa4Kor paAa AP Ypowa fla4l-beBLl,a nocBelieH je pa3Bojy 

eJleKTpOKaTaJllil3aTOpa 3a KaTOAHY peaKLl,~jy 1i13ABajal-ba BOAOHIiIKa 3a npliIMeHY y 

IiIHAYCTPliljCKIiI 3Ha4ajHIiIM npOLl,eCIiIMa eJleKTpOJllil3e BOAe iii XJlOp-aJlKaJlHe eJleKTpOJlIil3e. 

HaY4HOIiICTpa>t<IiIBa4Ka aKTIiIBHOCT KaHAIiIAaTa 61i1Jla je YCMepeHa Ha IiIcnlilTIiIBal-be yrlilLl,aja 

YCJlOBa CIiIHTe3e Ha KaTaJlIiITIiI4KY aKTIiIBHOCT 3a 1i13ABajal-be BOAoHIiIKa, MOP<P0JlOrliljy iii 

xeMliljcKIiI iii <pa3HIiI caCTaB Ao61i1jeHlilx <pIiIJlMOBa KOMn031i1Ta iii Jlerypa pa3Jllil41i1TIiIX CIiICTeMa Ha 

6a31i1 HenJleMeHIiITIiIX iii nJleMeHIiITIiIX MeTaJla, Kao iii Ha IiIcnlilTIiIBal-be KIiIHeTIiIKe iii MexaHIiI3Ma 

1i13ABajal-ba BOAoHIiIKa KOpliIWliel-beM pa3Jllil41i1TIiIX eJleKTpoxeMliljcKIiIX TeXHIiIKa. Y aJlKaJlHoj 

cpeAIiIHIiI 1i13Y3eTHIiI pe3YJlTaTIiI cy nocTlilrHyrlil Ha pa3Bojy eJleKTpoxeMliljcKIiI IiICTaJlO>t<eHIiIX 

npeBJlaKa ABa CIiICTeMa Ha 6a31i1 HenJleMeHIiITIiIX MeTaJla: Ni-lVIo0z KOMn031i1Ta iii Ni-Sn Jlerypa, 

Koje cy nOKa3aJle Beliy aKTIiIBHOCT 3a 1i13ABajal-be BOAOHIiIKa iii 60lby MexaHIiI4KY iii KOP031i10HY 

CTa 6IiIJl HOCT y IiIHAYCTPliljCKIiIM YCJlOBIiIMa eKCnJlOaTaLl,liIje Hero KOMepLl,liIjaJlHa KaTOAa Ha 6a31i1 

cKynOLl,eHOr, nJleMeHIiITor Ru (npeBJlaKa Ni-RuOz)' WTO 41i1HIiI npeBJlaKe OBIiIX CIilCTeMa 

MorylililM 3aMeHaMa 3a KOMepLl,liIjaJlHe KaTOAe y IiIHAYCTPliljCKIiIM MeM6paHcKIiIM lieJlliljaMa 3a 

xJlOp-aJlKaJlHY eJleKTpOJlIil3Y. Y nepliloAY HaKOH CTIiILl,al-ba 3Bal-ba Blilwer HaY4Hor capaAHIiIKa 

KaHAIiIAaT je nOKpeHYo nomYHO HOB HaY4HOIiICTpa>t<IiIBa4KIiI npaBaLl, KOjlil ce 0AHOCIiI Ha 
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pa3Boj '" np"'MeHY aHOAHO cjJOpM"'paH"'X Ti02 HaHoTy6YllapH"'X H"'30Ba KaO "'HTepaKT"'BH"'X 

HOCa4a 3a HaH04ecT"'u,e MeTalla nllaT"'HCKe rpyne C"'HTeT"'CaH"'X "'HOBaT"'BH"'M nOCTynKoM 

rallBaHCKe "'3MeHe y elleKTpOKaTall"'3'" "'3ABajal-ba BOAOH"'Ka y K",celloj CpeA"'H"'. V13BpCHe 

napaMeTpe aKT"'BHOCT'" '" cTa6"'IlHOCT y paAY cy Hap04"'TO nOKa3all'" KOMn03"'TH'" Pd@TNT 

cjJ"'IlMOB"', HaAMawyjyli", '" KOMepu,"'jaIlH'" Pt/C KaTall"'3aTOp, WTO je oMoryli"'llo 

ny61l"'KoBal-be y YT",u,ajHoM 4acon",cy Nano Energy (IF2018 = 15,548). Pe3YllTaT'" 

"'CTpa>K"'Bal-ba KaHA"'AaTa cBeYKynHo npeAcTaBfbajy op",r"'HaIlH'" Hay4H'" Aonp"'Hoc KaKO ca 

CTaHOB"'WTa np",npeMe HOB"'X KaTOAH"'X MaTep"'jalla 3a "'3ABajal-be BOAOH"'Ka, TaKO '" 3a 

cjJYHAaMeHTallHo pa3YMeBal-be Kopellau,"'je "'3Mel)y napaMeTapa elleKTpoxeM"'jcKor 

TallO>Kel-ba '" caCTaBa, cTpyKType '" elleKTpoKaTall"'T"'4K"'X cBojCTaBa npeBllaKa ",cn"'T"'BaH"'X 

C"'CTeMa. 

Y CBOjoj 4eTpHaecToroA",wl-boj HaY4Hoj Kap"'jep'" AP Ypow fla4l-beBau, je ny61l"'KoBao 

B",we OA 110 6",61l",orpacjJcK"'x jeA"'H",u,a, YKfbY4yjyli", 2 norllaBfba y ",cTaKHYT"'M 

MOHorpacjJ"'jaMa Mel)YHapoAHor 3Ha4aja '" 44 HaY4Ha paAa Y Mel)YHapoAH"'M 4acon"'C"'Ma, 

OA KOj"'X 7 Y KaTerop"'j'" M21a '" 24 Y KaTerop"'j'" M21. HaY4He ny61l"'Kau,"'je KaHA"'AaTa 

u,"'T"'paHe cy 615 nyTa, 6e3 aYTOu,"'TaTa '" Kou,"'TaTa, MaXOM y Mel)YHapoAH"'M 4acon"'C"'Ma ca 

151 Il"'CTa, WTO nOTBpl)yje BpeAHOCT l-berOB"'X HaY4H"'x pe3YllTaTa Ha Mel)YHapoAHoM H"'Boy. 

YKynHa BpeAHoCT "'MnaKT cjJaKTOpa y Kap"'jep'" "'3HOC'" 156,089, OAHOCHO Y npoceKy 3,547 no 

paAY ca 151 Il"'CTa. 

o "'3Y3eTHocT'" HaY4H"'x pe3YllTaTa KaHA"'AaTa CBeA04'" '" 4"'l-beH"'u,a Aa je 6poj 

noeHa "'3pa>KeH"'X npeKO M KoecjJ",u,"'jeHaTa 2,8 nYTa Beli", y 0AHOCY Ha nOTpe6aH YCIlOB 3a 

cT"'u,al-be 3Bal-ba B"'W'" Hay4H'" capaAH"'K (141,3 npeMa 50L Kao '" TO Aa je Beli"'Ha 1l0eHa 

oCTBapeHa ny61l"'KoBal-beM paAoBa Y Mel)YHapoAH"'M 4acon"'C"'Ma HajB"'w",x KaTerop"'ja 

M21a '" M21 (108,4 OA 141,3)' y3 yKynHy BpeAHocT "'MnaKT cjJaKTopa OA 75,709 HaKOH 

"'360pa y 3Bal-be B",wer HaY4Hor capaAH"'Ka 2015. rOA'" He. KaHA"'AaT je Y4ecTBoBao ca 

B"'COK"'M CTeneHOM caMOCTaIlHOCT'" y CB"'M cerMeHT"'Ma HaY4Ho"'CTpa>K"'Ba4KOr paAa, Y 

np"'llor 4eMY rOBop'" nOAaTaK Aa je npB'" aYTop, aYTop 3a KopecnoAeHu,"'jy "'11'" APyr", ayTOp 

Ha 50% paAoBa KaTerop"'je M20. 

KaHA"'AaTa oAIl"'Kyje '" oTBopeHoCT 3a capaAI-bY ca APyr"'M "'CTpa>K"'Ba4K"'M rpynaMa, 

KaKO y 3eMfb"', TaKO '" y "'HoCTpaHCTBY, 0 4eMY CBeA04'" H"'3 3ajeAH"'4K"'X paAoBa Y 

Mel)YHapoAH"'M 4acon"'C"'Ma. Y OKB"'PY nOMeHYTe capaAl-be KaHA"'AaT je Aonp"'Heo "'3paA'" 

B",we AOKTOPCK"'X A",cepTau,"'ja Kp03 PYKoBol)el-be nojeA"'H"'M eKcnep"'MeHTaIlH"'M 

npou,eAypaMa", nocrynu,"'Ma KapaKTep"'3au,"'je MaTep"'jalla. 

HaY4Ha KOMneTeHTHOCT KaHA"'AaTa ce orlleAa '" Y nOAaTKY Aa je AO caAa "'3BPI1I"'0 

yKynHo 196 peu,eH3"'ja 3a 42 pa31l"'4"'Ta HaY4Ha 4acon",ca, OA 4era ce 77% peu,eH3"'ja 

OAHOC'" Ha 4acon",ce KaTerOpl'1ja M21a '" 1'V121, OAHOCHO 65% Ha 4acon",ce ca "'MnaKT 

cjJaKTopoM B"'W"'M OA 5,000. 

CBeYKynHa aHall"'3a HaY4Hor Aonp"'Hoca AP Ypowa fla4l-beBu,a, B",wer HaY4Hor 

capaAH"'Ka, nOKa3yje Aa KaHA"'AaT y nomYHocT'" ",cnYl-baBa CBe Kp"'Tep"'jYMe 3a pe"'360p y 

3Bal-be B"'W'" Hay4H'" capaAH"'K KOj'" cy npeAB",l)eH'" 3aKoHoM 0 HaY4Ho"'CTpa>K"'Ba4Koj 

AellaTHocT'" '" npaB"'IlH"'KOM 0 nOCTynKy '" Ha4"'HY BpeAHOBal-ba '" KBaHT"'TaT"'BHOM 
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VlCKa3V1Bal-bY HaY4HOVlCTpaml'1Ba4KVlX pe3YJlTaTa VlCTpamVlBa4a. Vl3 TVIX pa3JlOra KOMVlcVlja 

npeAllame HaY4HOM Beliy VlHCTVlTyTa 3a MYJlTVlAVlCLI,VlnJlVlHapHa \IICTpamVlBal-ba YHVlBep3\11TeTa 

Y 6eorpaAY Aa nOApmVl peM360p AP Ypowa Jla4H:»eBu,a Y 3Bal-be BMWM HaY4HM CapaAHMK. 

lIJlAHOBH KOMHCHJE: 

1. npocp. AP CHemaHa fOjKOB\IIli, peAOBHVI npocpecop 

TeXHOJlOWKO-MeTaJlYPWKVI cpaKYJlTeT 

YH\II Bep3vtTeT Y 6eorpaAY 

p 6paHVlM\IIp fpryp, peAOBHVI npocpecop 

TeXHOJlOWKO-MeTaJlypWKVI cpaKYJlTeT 

YHVlBep3\11TeT Y 6eorpaAY 

3. ,ll,p HeseHKa EJle30SItlli, HaY4H\II CaBeTH\IIK 

VlHCT\IITyT 3a MYJlT\IIAVlCLI,\IInJl\llHapHa \IICTpam\llSal-ba 

YH\IIBep3\11TeT Y 6eorpaAY 

4.,ll, BJlaAVlM\IIp JOSltlli, HaY4HVI CaBeTH\IIK Y neH3\11j\ll 

VlHCT\IITYT 3a MYJlT\IIA\IIcLI,VlnJlVlHapHa VlcTpamVlBal-ba 

YHItlSep3\11TeT Y 6eorpaAY 
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MIIHIIMAJIIHI I(BAHTHTATHBHH 3AXTEBH 3A CTHII:AIbE HAyqHOr 
3BAIbA BHIIIII HAyqUH CAPA,IJ.HIIK 

3a npn:pO,!l;IIO-MaTCMaTUQKC U MC,n:UIlJIHCKC HaYKe 

,1I)icpeperrUHjarrrrH YCJIOB  ... rroTpe6rro jc ,na KaH,nH,naT HMa rrajMalbc XX IIocrra, 
o,n IIpBor H360pa Y rrpeTxo,nrro KOjH Tpc6a,na rrpHrra,najy CJIe,n:enHM KaTeropHjaMa: 
:ml:lthe )to IHoopa y :maIhe ... 

Heorrxo,nHo I 
OCTBapeHoxx=! 

Bumu HaYQHH capa,n:HIIK 141,3YKyIIHO 50 

MI O+M20+M31 +M32+M33+ 132,140M41+M42+M90 2: 


MI I+MI2+M21 +M22+M23 2: 
 122,630 


