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HAYYHOM BERY UHCTUTYTA TEXHUYKUX HAYKA CAHY

Npeamet: Monba 3a nokpeTarbe NocTynKa 3a pemnsbop y 38arbe Hay4HM CapagHMK

Monum HayuHo Behe MHCcTUTyTa TexHuukux Hayka CAHY, pa y cknagy ca lpaBusHUKOM O
MOCTYMNKY, Ha4yMHy BpeaHOBarba W KBAHTUTAaTMBHOM MCKasuBakby Hay4YHOUCTPAXKMBAYUX
pesyntata uctpasusada (Cn. MnacHmk PC, 6p. 24/2016, 21/2017), nokpeHe nocTynak mor
peusbopa y 3Batbe Hay4HU capagHUK.

3a unaHoBe Komucuje 3a npunpemy ussellTaja Hay4Hom sehy, npeanaxkem:

1. ap Cmumy MapkoBuh, Hay4Hy caseTHUUY MHCTUTYTa TEXHUYKMX Hayka CAHY

2. ap HeHaga ®ununosuha, sywer HayyHor capagHuka UHCTUTyTa TexHuuKkux Hayka CAHY

3. ap MeaHy Crojkosuh Cumatosuh, BaHpeaHy npodecopky Parkynterta 3a Ppusanury xemujy,
YHuBep3uTtera y beorpagy

Y lNpunory gocras/bam:

1. buorpadwmjy ca bubnunorpadpumjom
2. W3BewTaj 0 UMTUPAHOCTU pafoBa
3. Oanyky O CTMUaky Hay4HOT 3Batba Hay4HU CapaaHuy - pensbop
4. CkeHMpaHy AMNAOMY O CTEYEHOM Hay4HOM CTENeHy AOKTOpa HayKa
5. Mpunosn
Y beorpaay: MoaHocunay, Mon6e:
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Ap AHa CraHKoBuh




CTPYYHA BUOTPA®UIA

Ip Ana CrankoBuh je pohena 1979. ron. y Kpymesny. 3aBpmuna je ['mmuasujy y TpcTeHuKy.
OcHoBHe ctyauje ynucana je 1998. roa. Ha @akynrety 3a GU3NYKY XeMH]y TJIe j€ AUILIOMUpaia
2005. rox. (mumuomcku pan Ilpumena enobanne onmumuzayuje y MAKpPOMOAEKVICKO]
Kpucmanoepaguju). Victe roguHe yrucana je mocjaeAuIUIOMCKe CTyAije Ha MAaTHIHOM (haKyJITeTy
rze je u maructpupana 2009. rog. (Marucrapcku paja: Ymuyaj napamemapa npoyecuparoa Ha mox
MexaHoxemujcke cunmese u cnpeuasaroe npoyeca a2iomepayuje HaHOCMpyKmypHUxX KepamuuKux
npaxosa). JJokTopcky mucepranujy oxopanmia je 2014. roa. na @axkynrery 3a GU3HUKY XEMHU]y
(oxTopcka auceprauuja: Kopenayuja pynkyuonanriux u pusuuko-xemujcKkux cojcmasa npaxosa
Zn0O dobujerux pasiuuumum memooama CuHmese).

VY 3Bame Hayunor capagnuka uzabpana je 2015. um peuzabpana 2020. rog. ¥ Huctutyty
texHnukux Hayka CAHY 3anocnena je ox jyna 2005. ronune.

HayunoucrpaxxuBauka nenatHoct aAp AHe CraHkoBuh je opjeHTHCaHa Ka CHUHTE3U H
KapakTepHu3aluju Mmarepujana Ha 6a3um uumHK okcuaa, ZnO. IlocebHo ce 6aBM MpoydaBameM
nporeca (Goro- U (GOTO-ENEKTPO KaTajau3e, AETEKUUje W Jerpajainuje pasIuuuTHX BpCTa
3aralyyjyhux jenumema y npucyctBy yectuina ZnO Kao ¥ KOMIO3UTHUX MaTepujaia Ha 6a3u ZnO.
Ocum Tora, ap Ana CtankoBuh ce 6aBU NpoyyaBambeM aHTUOAKTEPH]CKUX U aHTHKAHLIEPOI'€HUX
CBOjCTaBa HAHOCTPYKTYpHHMX mpaxoBa ZNO ca moceOHOM Ma)XXHhOM Ha HUCIHUTUBABY HHXOBE
LIUTOTOKCUYHOCTH y OJIHOCY Ha XyMaHe henuje.

Aytop u koaytop je 11 myOmmkamnuja oOjaBJbeHUX y MelyHapOJAHMM Hacomucuma u 2 'y
4acomucy O]l HallMOHAIHOT 3Hayaja (M52). V BpxyHckum mehyHaponnum uvacomucuma (M21)
o0jaBmiia je 5 pajioBa, y UCTaKHYTUM Mel)yHapoaHuM yaconucuma (M22) 4 pana, y mel)ynapoaHom
gaconucy (M23) 1 pag u 1 pan y MoHorpackoj cTyauju/nornasiby y kimuzu M11 win pag y
TeMaTckoM 300pHHKY Bozeher mehyHapoaHor 3Hadaja (M13). Hakon pensbopa y 3Bame HaydyHH
capajHuK oOjaBuna je 1 pax y BpxyHckoM MmelhyHaponHom uacomucy (M21) wu 1 pag y
Mmehynapoanom yaconucy (M23). Koaytop je Beher Opoja caoniurema ca Mel)yHapoAHUX HAYyUHUX
CKYTIOBa IITAMIIAaHUX y LEJINHU.

PanoBu n1p Ane Crankosuh cy nmpema 6a3u SCOPUS (na nan 28.08.2024. roxa.) nutupanu 439
myTa, oJ Tora Opoj xerepouuTara usHocu 414, 1ok je BpeaHoct h numekca 8.

AHraxopame Ha HDOieKTl/IMa

e Haunmonagnu npojexkru:
2023— : Water pollutants detection by ZnO-modified electrochemical sensors: From
computational modeling via electrochemical testing to real system application, IIpojexat ®onna
3a HayKy PemyOmmke Cp6Ouje, mo3uB [IPU3MA; capangnauiia Ha MpoOjeKTy.

2024— : Development of ion-selective electrode for the detection of Chlorpyrifos in water,
[Ipojexar ®onna 3a Hayky Penyonuke CpOuje, mo3uB Jloka3 KOHIIENTa, capaIHUIIA Ha TPOjEKTY.



2024— : TlporpamM MHCTUTYIIMOHAIHOT (hMHAHCHpama; YroBop m3Mel)y MuHHCTapCcTBa HayKe,
TexHONOWKOr pa3Boja W uHoBaumja U WUTH CAHY o peamuzanuju u QUHAHCUpAILY
HAy4YHOUCTpakuBadykor paaa opoj 451-03-47/2023-01/200175; capagHuiia Ha IPOjEKTY.

2011-2019. MonekynapHO AW3ajHUPAkE HAHOUYECTHIIA KOHTPOJIUCAHUX MOPQOJIOMIKUX U
(U3NIKO-XEMU)CKUX KapaKTEPUCTUKA U (PYHKIMOHATHUX MaTepyjaia Ha lbUXOBOj OCHOBH.
NNN45004, MuHHCTapCTBO TMPOCBETE, HAYKe M TEXHOJOMIKOT pa3Boja Pemybmuke CpOuje;
capaJHUIIAa HA MIPOjEKTY.

2006-2010: Cunre3a (yHKIHMOHATHUX MaTepujana ca KOHTPOJIUCAHOM CTPYKTYpOM Ha
MoJIeKyJlapHoM U HaHo HuBOY, OW 142006, MunucrapctBo Hayke Penybmuke CpoOwuje;
capaJHUIIa HA MIPOjEKTY.

e Mehynapoauu npojexTu:
2023- : Preparation of ZnTiO3, ZnO and (YGd)203:Eu ceramic with conventional and pulse
electric current sintering technique, bunarepanuu npojexar usmel)y Pemy6siuke CpOuje u
Peny6nuke CnoBauke, capaHHIIa Ha TIPOjEKTY.

2021—: COST Action CA20130 “European MIC Network — New paths for science, sustainability
and standards”, Euro-MIC; capaanuiia Ha mpojexTy.

2019-2022: COST action CA17140, Nano2Clinic (Cancer Nanomedicine - from the bench to
the bedside) Working group WG2: Physio-chemical characterization of nanodrugs; capamauiia
Ha TPOjeKTy.

2016-2017: Biocompatible engineered particles and scaffolds for drug delivery and regenerative
medicine, bunarepamuu upojekar um3mely Peny6muke Cp6uje u PenyOsimke CroBeHwuje,
capa/IHUIa Ha TIPOjeKTY.

2011-2015: COST Action TD 1004 - Theragnostic imaging and therapy: An action to develop
novel nanosized systems for imaging-guided drug delivery”, capaanuiia Ha IpOjeKTy.

2012-2013: Nanostructural designing of multifunctional and sintered electrical and biological
functionallygraded materials. bunarepanuu npojekar usmely Peny6nuke Cpouje u Perny0imke
CrnoBenuje, capaJHHLIA HA IPOJEKTY.
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1.1 PagoBu o0jaB/benu I1PE n3oopa v 3Bame HAYYHU CAPATHUK

M21(8,0) PagoBu y BpxyHcKHUM Mel)yHapoaHUM Yyaconucuma

1.

A. Stankovié, S. Dimitrijevi¢, D. Uskokovi¢, "Influence of size scale and morphology on
antibacterial properties of ZnO powders hydrothemally synthesized using different surface
stabilizing agents”, Colloids and Surfaces B: Biointerfaces 102 (2013) 21-28.
(http://dx.doi.org/10.1016/j.colsurfb.2012.07.033 )

A. Stankovié¢, Lj. Veselinovi¢, S.D. gkapin, S. Markovi¢ D. Uskokovi¢, Controlled
mechanochemically assisted synthesis of ZnO nanopowders in the presence of oxalic acid,
Journal of Materials Science 46 (11) (2011) 3716-3724.
(http://link.springer.com/article/10.1007%2Fs10853-011-5273-6)

M22 (5,0) Pax y ucrakuyrom Mmel)ynapoanom yaconucy

1.

Stankovi¢, Z. Stojanovi¢, Lj. Veselinovi¢, S. D. ékapin, I. Bracko, S. Markovi¢, D.
Uskokovi¢, ZnO micro and nanocrystals with enhanced visible light absorption, Materials
Science and Engineering B 177(13) (2012) 1038-1045.
(http://dx.doi.org/10.1016/j.mseb.2012.05.013)

A. Celikovi¢, Lj. Kandi¢, M. Zduji¢ D. Uskokovié, Synthesis of ZnO and ZrO2 powders
by mechanochemical processing. Materials Science Forum 555 (2007) 279-284.
(10.4028/www.scientific.net/MSF.555.279)

M23 (3,0) Pax y mehynapoanom yaconucy

1.

S. Markovi¢, A. Stankovié, Lj. Veselinovi¢, Z. Stojanov¢, D. Uskokovi¢, Kreiranje
morfologije i veli¢ine Cestica ZnO prahova, Tehnika, 5 (2012) 685.
(http://www.sits.rs/include/data/docs0374.pdf)

M33 (1,0) Caommrewe ca Mel)yHapoaHOr cKyna IITAMNAHO Y HEJIUHA

1.

A. Stankovié, Z. Stojanovi¢, Lj. Veselinovié, S. Markovié, and D. Uskokovi¢, Controlled
Hydrothermal Processing of ZnO Powders in the Presence of PVP, 11" International
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http://dx.doi.org/10.1016/j.colsurfb.2012.07.033
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Conference on Fundamental and Applied Aspects of Physical Chemistry, Physical
Chemistry 2012., Proceedings, pp. 431-433.
(http://www.socphyschemserb.org/enclosures/pc2012.pdf)

S. Markovi¢, A. Stankovi¢, V. Raji¢ and D. Uskokovi¢, Optical and Catalytical Properties
of Microwave Processed ZnO Powders, 12" International Conference on Fundamental and
Applied Aspects of Physical Chemistry, Physical Chemistry 2014., Proceedings, pp. 252-
255. (http://www.socphyschemserb.org/enclosures/final-program-2014.pdf)

M34 (0,5) Caonmreme ca Mel)yHapoaHOr cKyna mTaMInaHo yu3Boay

1.

Celikovié, Lj. Kandi¢, D. Uskokovi¢, Mechanochemical synthesis of ZnO and ZrO:
nanoparticles and inhibiting effect of CaCl. on particle agglomeration, Eight Yugoslav
Materials Research Society Conference - YUCOMAT 2006, Book of abstracts, str. 75.
(http://www.mrs-serbia.org.rs/images/2006-1.pdf)

A. Stankovié, Z. Stojanovi¢, D. Uskokovié¢, Effect of organic surfactants on
mechanochemicaly synthesized ZnO nanoparticles, Ninth Annual Conference of the
Yugoslav Materials Research Society - YUCOMAT 2007, Book of abstracts, str. 83.
(http://www.mrs-serbia.org.rs/images/2007-1.pdf)

A. Stankovi¢, Z. Stojanovi¢, D. Uskokovi¢, Synthesis of ZnO nanocrystals through
surfactant assisted mechanochemical process, VII Students' Meeting Processing and
application of ceramics, 2007, Book of abstracts, str 45. (http://www.mrs-
serbia.org.rs/images/2007-1.pdf)

A. Stankovi¢, Lj. Veselinovi¢, D. Uskokovi¢, Mechanochemical synthesis of ZnO
nanostructured powder using a different organic surfactants and its influence on the particles
size and morphology, Eleventh Annual Conference - YUCOMAT 2009, Book of abstracts,
str. 164. (http://www.mrs-serbia.org.rs/images/2009-1.pdf)

A. Stankovi¢, Z. Stojanovi¢, Lj. Veselinovi¢, S. Dimitrijevié¢, S.D. Skapin, D. Uskokovié,
Influence of size scale and morphology on antibacterial properties of ZnO nanoparticles,
Twelve Annual Conference — YUCOMAT 2010, Book of abstracts, str. 91.
(http://www.mrs-serbia.org.rs/images/2010-3.pdf)

S. Makevi¢, A. Stankovié¢, D. Uskokovi¢, Improvement of solubility of disperse materials
by the means of the mechanochemical treatment, Twelve Annual Conference - YUCOMAT
2010, Book of abstracts, str. 92. (http://www.mrs-serbia.org.rs/images/2010-3.pdf)
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10.

11.

12.

13.

Stankovi¢, Lj. Veselinovi¢, S. Markovi¢, S. Dimitrijevi¢, S.D. ékapin, D. Uskokovi¢,
Hydrothermal synthesis of ZnO nanostructures with different morphologies and their
antimicrobial activity against Escherihia coli and Staphylococus aureus bacterial cultures,
Thirteenth Annual Conference — YUCOMAT 2011, Book of abstracts, str. 166.
(http://www.mrs-serbia.org.rs/images/Y UCOMAT2011-web.pdf)

M.J. Luki¢, A. Stankovié, Lj. Veselinovi¢, 1. Bratko, S.D. Skapin, S. Markovi¢, D.
Uskokovi¢, Chemical precipitation synthesis and characterization of Zr-doped
hydroxyapatite nanopowders, Twelve Annual Conference — YUCOMAT 2011, Book of
abstracts, str. 89. (http://www.mrs-serbia.org.rs/images/YUCOMAT?2011-web.pdf)

M.J. Luki¢, A. Stankovié, Lj. Veselinovic, S.D.gkapin, S. Markovi¢, D. Uskokovi¢,
Mechanochemically-assisted synthesis and characterization of Zr-dopped hydroxyapattite
nanopowders, VII International Conference on Mechanochemistry and Mechanical
Alloying-INCOME 2011, Book of abstracts, str. 93.
(http://www.mrs-serbia.org.rs/income2011/images/INCOME?2011-
Book%200f%20Abstracts.pdf)

A. Stankovié, Lj. Veselinovi¢, S. Markovié, S. Dimitrijevi¢, S.D. gkapin, D. Uskokovic¢,
Morphology controlled hydrothermal synthesis of ZnO particles and examination of their
antibacterial properties on Escherichia coli and Staphylococus aureus bacterial cultures,
Tenth Young Researchers' Conference Materials Science and Engineering, 2011, Book of
abstracts, str. 7.(http://www.mrs-serbia.org.rs/images/2011-1.pdf)

A. Stankovié, Z. Stojanovié¢, Lj. Veselinovi¢, I. Bracko, S.D. gkapin, S. Markovi¢, D.
Uskokovi¢, Hydrothermal sythesis of ZnO powders with a tailored particle morphology and
improuved optical characteristics, Fourteen Annual Conference — YUCOMAT 2012, Book
of abstracts, str. 47. (http://www.mrs-serbia.org.rs/images/Yucomat2012-Book-of-

abstracts.pdf)

A. Stankovi¢, Z. Stojanovié, Lj. Veselinovi¢, N. Abazovié, S.D. Skapin, S. Markovi¢, D.
Uskokovi¢, Influence of particle size and morphology of ZnO powders on their optical
properties, The Eleventh Young Researchers’ Conference Materials Science and
Engineering and The First European Early Stage Researchers’ Conference on Hydrogen
Storage, 2012, Book of abstracts, str 60. (http://www.mrs-
serbia.org.rs/images/book_of_abstracts.pdf)

A. Stankovi¢, Lj. Veselinovi¢, S. Markovi¢, D. Uskokovié¢, Sonocatalytic degradation of
methilene blue dye using a nanosized zinc oxide powder prepared via sonochemical
method, Fiftheenth Annual Conference- YUCOMAT 2013, Book of abstracts, str. 115.
(http://www.mrs-serbia.org.rs/images/Y UCOMAT2013-book.pdf)
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14. S. Markovié, A. Stankovi¢, Z. Lopici¢, M. Stojanovi¢, D. Uskokovi¢, Application of peach
shells for the removal of methylene blue and briliant green, Fiftheenth Annual Conference-
YUCOMAT 2013, Book of abstracts, str. 111.

(http://www.mrs-serbia.org.rs/images/Y UCOMAT2013-book.pdf)

15. S. Markovi¢, V. Raji¢, A. Stankovié, D. Uskokovi¢, Photocatalytic activity of ZnO-PEO
composites, Sixteenth Annual Conference — YUCOMAT 2014, Book of abstracts, str.31.
(http://www.mrs-serbia.org.rs/images/Y UCOMAT-2014.pdf)

16. A. Stankovi¢, S. Markovi¢, D. Uskokovi¢, Mechanochemical synthesis of ZnO:SnO>
material as a potential photocatalysts, Sixteenth Annual Conference — YUCOMAT 2014,
Book of abstracts, str.64. (http://www.mrs-serbia.org.rs/images/YUCOMAT-2014.pdf)

JokTopcka aucepraumja - M70

e Amna Craukosuh ,Kopenayuja ¢yukyuonannux u ¢uzuuko-xemujckux ceojcmasa
npaxosa ZNO dodujenux paznuuumum memooama cunmese.”
dakynreT 3a pusznuky xemujy, 03.10.2014.rox.

1.2 PanoBu o0jaB/benn HAKOH u300pa v 3Balb¢ HAVYHHU CAPATHUK

M21 (8,0) PagoBu y BpxyHcKMM Mel)yHapoaHUM Yaconucuma

1. S. Markovi¢, A. Stankovi¢, Z. Lopici¢, S. Lazarevi¢, M. Stojanovi¢, D. Uskokovi¢,
"Application of raw peach shell particles for removal of methylene blue", Journal of
Environmental Chemical Engineering, 3, 2 (2015) 716-724.
http://dx.doi.org/10.1016/].jece.2015.04.002

2. S. Markovié, V. Raji¢, A. Stankovié, Lj. Veselinovié, J. Beloevié¢-Cavor, K. Batalovi¢, N.
Abazovi¢, S.D. Skapin, D. Uskokovi¢, "Effect of PEO molecular weight on sunlight
induced photocatalytic activity of ZnO/PEO composites”, Solar Energy, 127 (2016) 124-
135. http://dx.doi.org/10.1016/j.solener.2016.01.026.

3. Katarina Aleksi¢, Ivana Stojkovi¢ Simatovi¢, Ana Stankovié, Ljiljana Veselinovi¢, Stevan
Stojadinovi¢, Vladislav Rac, Nadezda Radmilovié, Vladimir Raji¢, Sre¢o Davor Skapin,
Lidija Manci¢ and Smilja Markovi¢ “Enhancement of ZnO@RuO: bifunctional photo-
electro catalytic activity toward water splitting” Frontiers in Chemistry, 11, (2023).
https://doi.org/10.3389/fchem.2023.1173910
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M22 (5,0) Paxg y ucraknyrom Mel)yHapoaHoOM yaconucy

1.

A. Stankovi¢, M. Sezen, M. Milenkovi¢, S. KaiSarevi¢, N. Andri¢, M. Stevanovic,
"PLGA/Nano-ZnO Composite Particles for Use in Biomedical Applications: Preparation,
Characterization, and Antimicrobial Activity"”, Journal of Nanomaterials (2016), Article ID
9425289 https://doi.org/10.1155/2016/9425289.

S. Markovi¢, A. Stankovié, J. Dostani¢, Lj. Veselinovi¢, L. Manci¢, S. D. gkapin, G.
Drazi¢, 1. Jankovié-Castvan, D. Uskokovi¢, "Simultaneous enhancement of natural
sunlight- and artificial UV-driven photocatalytic activity of a mechanically activated
Zn0/Sn0O2 composite”, RSC Advances, 7, 68 (2017) 42725-427317.
https://doi.org/10.1039/C7RA06895F.

M23 (3,0) Pax y mehynapoanom gacomucy

1.

Zeljko Jani¢ijevié¢, Ana Stankovi¢, Bojana Zegura, Porde Veljovié, Ljiljana Djeki¢, Danina
Krajisnik, Metka Filipi¢, Magdalena M. Stevanovi¢,” Safe-by-design gelatin-modifed zinc
oxide nanoparticles “, Journal of Nanoparticles Research, 23:203, (2021)
https://doi.org/10.1007/s11051-021-05312-3

M13 (7,0) Monorpadgcka cryauja/moraasbe y Kmbu3n M1l uiam pax y teMarckoM

1.

300pHUKY BoAeher Mel)yHapoaHor 3Ha4aja

M. Stevanovi¢, M. J. Luki¢, A. Stankovi¢, N. Filipovi¢, M. Kuzmanovi¢, Z. Janiéijevié,
Chapter 1 - Biomedical inorganic nanoparticles: preparation, properties, and perspectives,
in: Grumezescu, V., Grumezescu, A.M. (Eds.), Materials for Biomedical Engineering.
Elsevier, 2019, pp. 1-46. https://doi.org/10.1016/B978-0-08-102814-8.00001-9.

MS2 (1,5) Pax y waconucy o HANMOHAJIHOT 3HA4Yaja

1.

Jelena Zivojinovi¢, Adriana Peles Tadié, Darko Kosanovi¢, Suzana Filipovié, Ana
Stankovié, Nina Obradovi¢, Uticaj mehanicke aktivacije na smesu SrTiOsz i Fe.O3 kao
aditiva, Tehnika, 2023, 78(4), 395-400.10.5937/tehnika2304395Z

Ana V. Stankovi¢, Sonja M. Jovanovi¢, Ispitivanje uticaja mehanohemijskog procesiranja
na rastvorljivost verapamil hidrohlorida, Tehnika, 2021, 76(1), 9-14.
10.5937/tehnika2101009S

M32 (1,5) IIpenaBame 1o mo3uBy ca mel)yHapoaHOr cKyna mTamMmnaHo y M3BO1y

1.

Ana Stankovi¢, Ljiljana Veselinovi¢, Sre¢o Davor Skapin, Smilja Markovi¢, Synthesis and
characterization of ZnO nano/micro crystals with enhanced sunlight-induced photo-
catalytic activity, Program and the Book of abstracts / Serbian Ceramic Society Conference
Advanced Ceramics and Application IX: New Frontiers in Multifunctional Material Science
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and Processing, Serbia, Belgrade, 20-21. September 2021, 2021, 36-36, ISBN: 978-86-
915627-8-6 https://hdl.handle.net/21.15107/rcub_dais_11911

M33 (1,0) Caonureme ca Mme)yHapoaHOr CKyna mTaMmaHo y HeJUHH

1.

S. Markovi¢, A. Stankovi¢, Lj. Veselinovi¢, S. Stojadinovi¢, J. Dostani¢, S. ékapin and D.
Uskokovi¢, Optical and photocatalytic properties of ZnO: SnO, composite, Physical
Chemistry 2016, pp. 219-222. (Prilog 1)

Smilja Markovic, Ivana Stojkovic Simatovic, Ana Stankovic, Sreco Skapin, Lidija
Mancic, Slavko Mentus and Dragan Uskokovic, Sunlight-driven Photocatalytic and Photo-
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ABSTRACT

Zn0O:SnO; composite powder, in 0.9:0.1 molar ratio, was prepared by high-
energy ball milling. The phase composition and crystal structure of the
prepared powder were determined by X-ray diffraction (XRD), the particles
morphology was characterized using field emission scanning electron
microscopy (FE-SEM), while the optical properties were studied by UV-Vis
diffuse reflectance (DRS) and photoluminescence (PL) spectroscopy. The
photocatalytic activity of 0.9Zn0:0.1SnO> powder was examined through
decomposition of methylene blue (MB) water solution under: (1) direct
sunlight irradiation, (2) UV lamp and (3) lamp which simulates sunlight.
0.9Zn0:0.1Sn0O; composite shows good photocatalytic activity, for all the
irradiation sources, being higher than 90 % after 1 h of irradiation.

INTRODUCTION

Water pollution caused by discharging of untreated industrial waste is one
of the increasing problems that the world is facing today. The main classes
of water pollutants are heavy metals, inorganic, and organic compounds.
Heterogeneous photocatalysis can be used as an effective process for the
decomposition of many kinds of organic pollutants without any trace of
secondary pollution [1]. ZnO, TiO> and SnO, are recognized as useful
materials for photocatalytic degradation process due to their high
photoactivity, low cost and chemical inertness. However, their practical
application for the degradation of organic pollutants is restricted by the high
degree of electrons and holes recombination. Such disadvantage can be
overcome to some level by coupling of semiconductors with different band
gap energies. For example, ZnO:SnO> composite material show improved
photocatalytic efficiency by lowering the electron-hole recombination [2].
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EXPERIMENTAL

Zn0O:SnO;, composite was prepared by high-energy ball milling of ZnO
(99%, Sigma-Aldrich) and SnO> (> 99%, Kemika, Zagreb) powders in a
0.9:0.1 molar ratio. The oxides were milled during 2 h in planetary ball mill
(Across International PQ-NO4) with stainless steel vessels (100 ml) and
balls (& 5 mm). The balls to powder weight ratio was 10:1. The angular
velocity of the vessels was 400 rpm.

The phase composition and crystal structure were analyzed by XRD data,
collected on a Philips PW-1050 over 10-70° 26 (step size 0.05° 26 and
counting time 5 s). The particles morphology was observed by FE-SEM
(SUPRA 35 VP Carl Zeiss). The UV-Vis DRS were recorded in the range
300-800 nm (Evolution 600 UV-Vis spectrophotometer, Thermo
Scientific). PL spectra were recorded on Horiba Jobin Yvon Fluorolog FL3—
22 spectrofluorometer using Xe lamp excitation (wave lenght 325 nm).

The photocatalytic activity was studied by the decomposition of
methylene blue (MB) dye under: direct sunlight, UV lamp (medium-
pressure mercury vapor UV lamps, UVA region, Philips, 4x15 W) and lamp
which simulates sunlight (Osram Ultra Vitalux lamp, 300 W). In each of the
experiments 100 mg of a powder was mixed with 100 ml of MB (10 ppm).
Prior to irradiation, the suspension was magnetically stirred for 1 h in a dark
to establish an adsorption-desorption equilibrium. During the irradiation
stirring was maintained to keep the mixture in suspension. At specific time
intervals 3 ml of aliquots was withdrawn and centrifuged (8000 rpm, 10
min) to remove particles from solution before the absorbance measurement.
The concentration of MB after decomposition was calculated according to
the absorbance value at 665 nm determined on a GBC Cintra UV—Vis
spectrophotometer in the wavelength range of 300—-800 nm.

RESULTS AND DISCUSSION

‘ - - ' Figure 1. represents the XRD
patterns of ZnO, SnO; and
0.9Zn0:0.1SnO, powders. The

Zn0

i =y patterns indicate that after 2 h of
z| J L mechanical treatment of the
% i j L4 reactants  mixture, resulting
0:0Zn0:0.18n0, \g‘ g}m powder is consisted of hexagonal
Em =N : wurtzite  (ZnO) phase and

tetragonal  cassiterite  (SnO,)
phase. There are no extra peaks of
any other crystal phases or
impurities.
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Figure 1. XRD patterns.
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Figure 2. shows the FE-SEM images of ZnO, SnO> and 0.9Zn0:0.1Sn0O-
powders. The ZnO particles were mainly of irregular hexagonal rod-shapes
with the average diameter of about 95 nm and the average length of about
180 nm. The SnO, powder is consisted of coarsen polygonal grains with
average size of about 600 nm; besides, the grains were organized in
agglomerates of about 2 pm sizes. It can be seen that after 2 h of milling
SnO; agglomerates were broken and the powders have been homogenized.
The average particle size in 0.9Zn0:0.1SnO> powder is about 160 nm.

N:-—:» /o. v’ l '('L.'.:' /
Figure 2. FE-SEM im

WS ' § — 46

ages of the examined povglders.

The optical properties of the powders, examined by UV-Vis DRS, are
presented in Figure 3 (a). The direct band gap energies, calculated by the
Kubelka—Munk method, are 3.25, 3.56 and 3.24 eV for ZnO, SnO; and
0.9Zn0:0.1Sn0O; powders, respectively. In the visible light region, 400 to
800 nm, composite particles revealed the highest absorbance capacity. PL
spectra of ZnO, SnO; and composite powder are shown in Figure 3 (b). For
all the samples two emission bands appeared at 382 and 433 nm, attributed
to exciton recombination and oxygen vacancies, respectively. According to
the PL spectra it can be concluded that concentration of oxygen vacancies is
larger in the composite than in the ZnO powder, while number of exciton
recombination is reduced.
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Figure 3. (a) UV-Vis DRS and (b) PL spectra of the examined powders.
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Figure 4. (a) Photocatalytic efficiency and (b) kinetic plot for the
degradation of MB in the presence of 0.9Zn0:0.1SnO> composite powder.

Figure 4 (a) shows the efficiency of the photocatalytic degradation of MB
dye in the presence of the composite under different irradiation sources. The
composite shows photocatalytic activity higher than 90% after 1h of
irradiation, for all the irradiation sources. Figure 4 (b) shows a linear plot of
In(C/Cy) versus irradiation time, suggesting pseudo-first-order kinetics. The
rate constant, k1 [min~'], and the time necessary for the degradation of 50%
of the dye, #12 [min], are calculated and denoted in Figure 4 (b).

CONCLUSION

0.9Zn0:0.1SnO> composite prepared by a mechanical milling is consisted of
particles with significant amount of oxygen vacancies. The band gap energy
of 0.9Zn0:0.1SnO; composite is 3.24 eV; in the Vis range it absorbs about
70% of the incident light intensity. The oxygen vacancies enhanced visible-
light absorption and promoted photocatalytic activity under direct sunlight
irradiation. Due to the difference in the band gap energy of ZnO and SnO,,
photo-generated electrons and holes were effectively separated in
0.9Zn0:0.1Sn0O; composite, which also improved photocatalytic efficiency.
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Structural and Photo(Electro)-Catalytic Properties of ZnO/RuO,
Composites depending on ZnO to RuO, Mass Ratio

Smilja Markovié!, Katarina Aleksi¢t, Ana Stankovi¢!, Nadezda Radmilovic?,
Ivana Stojkovi¢ Simatovi¢® and Lidija Manci¢*

1 Institute of Technical Sciences of SASA, Belgrade, Serbia
2 University of Belgrade, Institute for Nuclear Sciences, Vinca, Belgrade, Serbia
3 University of Belgrade, Faculty of Physical Chemistry, Belgrade, Serbia

Owing to its high energy density and environmentally friendly properties, hydrogen
is recognized as promising fuels in the future energy system. Among the various techniques
for H, production, electrochemical water splitting, concerning both the hydrogen evolution
reaction (HER) and oxygen evolution reaction (OER), is established as an efficient one. How-
ever, the kinetics of electrocatalytic water splitting reaction is significantly slowed down by
the large energy barriers of the two-electron transfer (HER) and four-el ectron-proton coupled
reaction (OER) pathways. The sluggish kinetics of water splitting processes can be overcome
by employing electrocatalysts. It has been shown that Pt-based el ectrocatal ysts exhibit the best
HER activity, while IrO, and RuO,-based electrocatalysts demonstrate the best OER activity
[1,2]. Though, scarcity of noble metals and high price hindered their commercial applications
in water splitting. Hence, it is an imperative to replace noble metal-based catalysts or reduce
their amount through combination with abundant materials.

The aim of this study was to examine an influence of ZnO to RuO, mass ratio in the
ZnO/RuO, compositeson their structural properties in order to prepare commercialy accept-
able materials with an enhanced photo(electro)-catalytic activity for water splitting. Compos-
ites of ZnO and RuO, with massratios of 1:1, 2:1 and 10:1, named 1ZnO/1Ru0,, 2ZnO/1Ru0O,,
10ZnO/1RuUO,, respectively, were synthesized using the microwave processing. The structural
investigations of the composites were completed using TEM/HRTEM and ADF/STEM anal-
ysis, including EDXS elemental mapping (FEI Talos F200X microscope operating at 200 kV,
Thermo Fisher Scientific, Waltham, MA, United States). The electrocatalytic (EC) activity
of the prepared composites towards OER and HER was examined through linear sweep vol-
tammetry (LSV) in both acidic (0.1 M H,SO,, pH ~ 1) and akaline (0.1 M NaOH, pH ~ 13)
electrolytes. An Ivium VertexOne potentiostat/galvanostat and a conventional three-electrode
quartz cell setup, including a glassy carbon as the working electrode, a platinum foil as the
counter electrode, and a saturated calomel electrode as the reference electrode, were used for
the EC measurements. The working electrode, with a surface area of 0.3 cm?, was coated with
a catalyst ink prepared by previously published procedure [3]. The results of TEM analysis,
Figure 1 (a-c), show that 2ZnO/1RuO, composite is consisted of the smallest particles which
are uniform in size and shape, while the both decreases of ZnO content (in 1ZnO/1RuO, com-
posite) and its increases (in 10ZnO/1RuO,) provoke appearance of larger, irregularly shaped
particles. Besides, EDXS elemental mapping reveds that 2ZnO/1RuO, composite possesses
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particles with the most homogeneous distribution of all constituting elements, Figure 1 (d-f).
Figure 2 shows LSV curves illustrating the HER/OER catalytic performance of ZnO/RuO,
compositesin a(a) 0.1 M H,S0,,and (b) 0.1 M NaOH electrolyte solutions. Solid lines rep-
resent LSV results obtained under dark conditions while dashed lines represent LSV results
obtained after 60 minutes of simulated solar-light illumination. As can be seen from Figure
2, the 2ZnO/1RuO, composite demonstrated superior HER/OER photo(electro)-catalytic ac-
tivity in both electrolytes. Comprehensive structural analysis completed with Raman, PL and
UV-Vis DR spectra indicates that superior HER/OER photo(electro)-catalytic activity of the
2ZnO/1RuO, composite can be attributed to an optimal amount of oxygen vacancies in its
crystal structure and homogeneous distribution of all constituting elementsin the particles.

References:

[1] Y. Nam et al, Applied Surface Science 644 (2024) 158741.

[2] R. Qinet al, Applied Catalysis B: Environmental 343 (2024) 123584.

[3] K. Aleksi¢ et al, Frontiers in Chemistry 11 (2023) 1173910.

[4] This study was financially supported by the Ministry of Science, Technological Develop-
ment and Innovation of Republic of Serbia, through the agreement related to the realiza-
tion and funding of scientific research work at the Institute of Technical Sciences of SASA
in 2024, Contract number: 451-03-66/2024-03/200175.

Figure 1. (a-c) TEM micrographs, and (d-f) EDXS elemental mapping of ZnO/RuO, composites.
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Influence of (Poly)ionic Liquid Additives on Electronic Structure,
Optical Propertiesand Morphology of FAPbI, Perovskite Thin Films
for High Performance Solar Cells

Vladimir Raji¢', Barbara Ramadani’, Nemanja Latas’, Lidija Mancic?,
Daniele Mantione®, Ana Stankovi¢* and Milutin Ivanovié!

1 Vinca Institute of Nuclear Sciences, National Institute of the Republic of Serbia, University of Bel-
grade, Belgrade, Serbia

2 Institute of Technical Sciences of the Serbian Academy of Sciences and Arts, Belgrade, Serbia

3 POLYMAT, University of the Basque Country UPV/EHU, Joxe Mari Korta Center, Donostia-San
Sebastian, Spain

4 |nstitute of Technical Sciences of SASA, Belgrade, Serbia

As the Sun is the most abundant energy source available, solar cells can become the
primary source of renewable energy. Today, one of the most promising candidates to achieve
this goal is perovskite solar cells (PSC) since they are solution-processable with PCE (>25%)
that surpass conventional Si photovoltaics. However, the commercial potential of PSCsis still
mainly limited by the low stability of perovskite active/absorbing layer to the environmental
stimuli. Thisisalso anissuein the case of formamidinium lead iodide perovskite - CH(NH,),P-
bl, (FAPbI,or FAPI) which possesses several advantages to be an active layer of efficient PSC,
in comparison to the counterpart methylammonium lead iodide- CH,NH_Pbl, (MAP!).

It has been shown that the humidity and oxygen from the atmosphere, heat, UV light
and ion migration may have detrimental influences leading to the degradation of quality of ma-
terial, and corollary performance and stability of the device. The reason for this vulnerability
of perovskitesisthe complexity of the material itself, which is a multielement and multi-com-
ponent hybrid material.

To address the stability of perovskite thin films and the consequent performance of PSCs,
various materials such as organic acids, metallic and organic halides, amines, organosulfur
compounds, graphene, polymers, etc., have been proposed as additives or surface passivation
agents. In thiswork, we opt for poly(ionic) (PILS) liquids additives, which are polyelectrolyte
salts comprising cations and anions, with the cationic or anionic centers constrained to the re-
peating units in the polymer chain. PILs offer several advantages (even in comparison to their
monomer counterparts), including high ionic conductivity, low vapor pressure, high hydropho-
bicity, excellent thermal and electrochemical stability, and a tunable chemical structure. Based
on these qualities, PILs have found applications in various thin film electronic devices such as
solar cells, light-emitting diodes, capacitors, etc. Aforementioned aspects make them also suit-
able candidates for controlling the growth of perovskite crystals, passivating grain boundaries
and surface defects, improving interfacial energetics, doping the perovskite and hole transport
material, and overall enhancing the stability and efficiency of PSCs. Furthermore, PILs based
on TFSI pendant anion have shown potential for preparing compact grains of perovskitesin
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thin films with less pronounced grain boundaries, significantly reducing the J-V hysteresis in-
dex in PSCs [1]. Also, the use of TFSI-based PILs has demonstrated efficient passivation of de-
fects at the surface of perovskite thin films, which greatly reduces interface recombination and
consequently improves device efficiency and stability for different perovskite compositions
and architectures [2]. Hence within this work, two poly(ionic) liquids based on polymerized
anion bis(trifluoromethane)sulfonamide (TFSI) (with pendant cations Li* and imidazolium,
namely [PLIMTFSI] Li and [PLIMTFSI] [DCMim]) are used as additives along with the coun-
terpart salt LiTFSI. As could be seen in Fig 1. where XPS data are presented, after addition of
[PLIMTFSI] [DCMim] the greatest shift towards lower binding energy was observed which is
subscribed to the strongest p-doping/interaction of/with perovskite thin film found in this case.
Furthermore, from UV-Vis absorption and Photoluminescence spectra of pristine perovskite
thin film and with additives presented in Fig. 2 can be inferred that the highest intensity was
measured in both type of spectra in the case of perovskite film with additive [PLiIMTFSI] [DC-
Mim]. Here is expected that PIL most effectively passivates defects at the surface and grain
boundaries of perovskite polycrystalline thin film, which is reflected in better quality of the
thin film and corollary higher absorption. Indeed, in Fig. 3 can be observed that after addition
of PIL additives (in contrast to LiTFSI) [PLIMTFSI] Li and especially [PLIMTFSI] [DCMim]
into the perovskite thin film, crystallites of perovskite grow bigger and the thin film becomes
more homogeneous and uniform.

References:

[1] S. Mariotti et al, Journal of Materials Chemistry C 10 (2022) 16583-16591.
[2] P. Caprioglio et al, Energy & Environmental Science 14 (2021) 4508-4522.
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Figure 1. XPS measurements of thin films
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by this approach were characterized in detail both before and after sintering by SPS: crystallinity
and phase composition were determined by the combination of XRD and Raman spectroscopy,
thermal stability was analyzed by differential scanning calorimetry (DSC/TG), and, structural
characterization was carried out by the electron microscopy. At the same time, mechanical
properties were evaluated by micro-nano indentation.

P21
Electrochemical Sensing of Doxorubicin on ZnO/GO Modified Screen-Printed
Electrodes

Katarina Aleksi¢!, Iva Dimitrievska?, Kristina Gocanin®, Ana Stankovié®, Anita Grozdanov?,
Ivana Stojkovié¢ Simatovi¢®, Smilja Markovi¢!

YInstitute of Technical Sciences of SASA, Belgrade, Serbia
2Faculty of Technology and Metallurgy, Ss Cyril and Methodius University, Skopje, North
Macedonia
University of Belgrade - Faculty of Physical Chemistry, Belgrade, Serbia

Electrochemical sensors (ECS) are increasingly acknowledged for their superior capability in
detecting and monitoring environmental pollutants, offering distinct advantages over
conventional analytical methods. The essential performance parameters of ECS, including
selectivity, sensitivity, response time, and portability, can be significantly enhanced through the
modification of bare electrodes. A variety of materials, such as noble metals, metal oxides,
polymers, and diverse carbonaceous substances, have been employed to optimize these sensors
for improved analytical performance.

The aim of our study was to modify screen-printed electrodes with a zinc oxide and graphene
oxide (ZnO/GO) composite particles and test such prepared electrodes as an electrochemical
sensor for detecting the anticancer drug doxorubicin (DOX) as water pollutant. The ZnO/GO
composite, with 0.005 wt% of GO, was synthesized by microwave processing of precipitate. The
physicochemical characteristics of the ZnO/GO composite was analyzed using X-ray powder
diffraction (XRD), Raman and Fourier transform infrared (FTIR) spectroscopy, field emission
scanning electron microscopy (FESEM), UV-Vis diffuse reflectance spectroscopy (DRS), and
photoluminescence (PL) spectroscopy. Cyclic voltammetry (CV) was applied for electrochemical
quantification of DOX using three different types of screen-printed electrodes: Au, Pt, and C. The
ink was prepared by mixing 10 mg of composite material and 1.5 mg carbon black with 40 uL of
5% Nafion solution, 225 pL ethanol, and 225 pL water. CV was performed in 25 mL of
phosphate buffer (0.1 M, pH = 7.0) with the addition of doxorubicin infusion solution (Ebewe
Pharma, 50 mg DCF / 25 mL) in a portion of 10 puL to completely 160 pL. All measurements
were done in a potential window of -0.4 — 0.6 V at a scan rate of 50 mV-s . The best activity,
gained when screen printed carbon electrode was modified and used as ECS, was correlated with
physicochemical characteristics of the ZnO/GO composite and discussed.

Acknowledgement: This research was funded by the Ministry of Science, Technological
Development and Innovation of the Republic of Serbia (contract nos. 451-03-66/2024-03/200175
and 451-03-65/2024-03/200146). The authors KA, ISS, AS and SM acknowledge the financial
support from the Science Fund of the Republic of Serbia, The Program PRISMA, #7377, Water
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pollutants detection by ZnO-modified electrochemical sensors: From computational modeling via
electrochemical testing to real system application — WaPoDe.

P22
Cavitation resistance of refractory coatings

Marko Pavlovi¢!, Marina Doj &inovic?, Anja Terzié®, Dragan Radulovi¢*, Jovica Stoj anovic®,

Vladimir Jovanovié¢*, Sonja Miliéevié¢*

Faculty of Mechanical Engineering, University of Belgrade — Innovation Center, Kraljice Marije
16, Belgrade, Serbia
2Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, 11000 Belgrade,
Serbia
3Institute for Testing of Materials, Bulevar vojvode Misi¢a 43, 11000 Belgrade, Serbia
*Institute for Technology of Nuclear and Other Raw Mineral Materials, Franchet d’Esperey 86,
11000 Belgrade, Serbia

In this study, the resistance to the cavitation effect of three types of refractory samples based on
talc with the addition of 10%, 15% and 20% cordierite was investigated. Talc has a fine structure,
low hygroscopicity, insensitivity to temperature changes, low coefficient of thermal conductivity,
low coefficient of linear thermal expansion, great ability to stick and coat surfaces, good
grindability, low hardness. Cordierite has high refractoriness, high hardness, high density, low
value of dielectric constant, low coefficient of thermal conductivity, low coefficient of linear
thermal expansion, high resistance to thermal shock, relatively high melting temperature with the
possibility of application up to 1380°C, high inertness towards liquid metal. Cordierite was added
in order to improve properties, primarily to increase resistance to the effect of cavitation. The
prepared mixtures of refractory powders were pressed under a pressure of 1 MPa and sintered at
1200°C.To evaluate the cavitation resistance properties of the investigated refractory samples, the
ultrasonic vibration method with a stationary sample was applied. The change in the mass of the
samples as a function of the cavitation time was monitored and the cavitation speed was
determined. The formation and development of damage to the surface of the samples was
monitored using a scanning electron microscope. The mechanism of degradation and resistance to
the effect of cavitation of the tested samples was monitored by measuring the mass loss and
morphological analysis of the pits formed on the surface of the tested samples. Research has
shown that the addition of cordierite in the composition of the tested samples based on talc
significantly improves the properties of resistance to the effect of cavitation.

Acknowledgement: This investigation is supported by The Ministry of Science, Technological
Development and Innovation (Contract No. 451-03-66/2024-03/200213, 451-03-65/2024-
03/200135, and 451-03-66/2024-03/200012)
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Belgrade, April 2021.

Dear Dr Ana Stankovic,

The Organizing Committee is pleased to announce that Advanced Ceramics and Application IX
Conference will be held in Belgrade, Serbia, 20-22™ Sept 2021.

Based upon your significant contribution in the field of Advanced Ceramic, we will be honored if you
can deliver an Invited lecture during this event.

If you accept to participate and in order to provide a progressive state of the art report, please send us
as soon as possible the title and the abstract of your speech in Word format in accordance to
instruction in the first call attached.

We would like to mention that as a Invited lecturer you will pay only 60% of conference fee, which
includes entry to all conference sessions, conference bag with the program and abstract book, coffee
breaks and buffet lunches during the conference.

We are waiting for your response. We will appreciate to get it in the next week.

Best regards,

Prof. Dr. Vojislav Miti¢

Serbian Ceramic Society
President

E-mail: vmitic.d2480@gmail.com
Phone: (+381)63 400 250

Srpsko Keramicko Drustvo Serbian Ceramic Society
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Jlarym: 12.05.2022.
bpoj: 641

Ha ocnoBy unana 33. Craryra Yuupep3urer y beorpany — @akynrera 3a Gpusnuxy
xemujy, HacraBHO-Hayuno Behe akynrtera, Ha VIII pelioBHO] CeJHHIA OJPIKAHO]
12.05.2022. rogune, nonocu cienehy

OAJNYKY

1.- 3a MeHTOpE 3a H3pajy MacTep pajga CTyAeHTa AWM. (u3.-xeM. AJeKkcaHjpe
Hlexaep oapehyjy ce ap Msana Crojkosuh Cumarosuh, Banpenau npodecop @axynrera 3a
¢dusnuky xemujy ¥ Ana Crankopuh, Hayunu capanunk MTH CAHY.

2.- [IpuxBara ce oOpasnokeme TeMe 3a U3paay MacTep paja CTyACHTA, 01 Ha3HBOM
»EJEeKTPORATAIMTHYIKA aKTHBHOCT KoMmosuTHHX dectHuna ZnO@GO 3a mnpomee
CJIEKTPOKATATUTHYKE pasrpaime Bojae”.

3. Umenyje ce Komucuja 3a onbpany mactep paja CTy€HTa y cacTaBy:

1) np UBana CrojkoBuh Cumarosuh, Banpennu mpodecop. Pakynrer 3a QHU3HIKY
XeMH]y,

2) ip Aua Craukosuh, Hayunu capajgauk, U'TH CAHY,

3) np bumana Ilmykuh Ilaynkosuh, Banpennun npodecop, Pakyarer 3a GU3nuUKy
XeMH]Y,

4) np Maja Munojesuh-Paxuh, Banpeanu npodecop, @axynrer 3a Gpusnaxy xemujy,
5) np Bnagucinas Pan, Banpeuu npogecop, [omonpuspennu dakyirer.

OmiyKy J10CTABUTH:

- CTYJIEHTY,

- ymanoruMa Komucuje,

- Cnyx0H 3a CTyJCHTCKE 110CII0BE,
- apxusH Daxynrera.

Yuusep3urter y beorpany - @akyarer 3a GusHUKY XemMujy

e 3..‘.;\‘.-_{1. X W

néo:];.} ap Mupocaae Kysmanoeuh, nexan

P )
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Hatym: 16.04.2021.
bpoj: 373

Ha ocroBy wiana 33. Craryra Yuusepsurer y Beorpany — @akynrera 3a Qu3nuKy
xemujy, Hacrasmo-nayuno sehe ®akynrera, Ha VII peloBHOj CefHMIM, OJPXKAHO]
16.04.2021. rogune, goHocu cuenehy

ONJAVKY

1.- 3a MeHTOpE 3a W3paly MacTep paja CryneHTa Al ¢us.-xem. Msana Cynuha
onpeljyjy ce ap Mpana CrojkoBuh CumaroBuh, BaHpeHH 1podecop (Da:[cyme“ra 3a (PU3HUKY
xemujy ¥ 1p Ana Crankosuh, Hayunu capagauk UTH CAHY.

2.- [puxsara ce 00pa3IOXene TeMe 3a H3paly MacTep paja CTyIEeHTa, 110/l Ha3HBOM
,» @OTO(EIEKTPO)KATAIHTHIKA AKTHBHOCT KOMNO3HTHHX 4YecTHna ZnO@BaTiSn 03
(BTS, x =0, 0.05i 0.10)*.

3. Umenyje ce Komucuja 3a on0pany macrep paja CTy/ICHTa y cacTaBy:

1) np Veana Crojkosuh Cumarosmh, Baupeman mpodecop, Dakynrer 3a Gu3NuKy
XEMH]Y,

2) np Ana CrauxoBuh, Hayuynu capagauk, U'TH CAHY,

3) np Huxona Lisjerrhanun, penosuu npodecop, Paxyrer 3a Gu3HuKy XeMHjy.

OmiIyKy 10CTaBHTH:

- CTYZACHTY,

- yranouma Komucuje,

- Cyx6u 3a CTYAEHTCKE II0CIIOBE,
- apxuBH Qaxyirera.

Yuusepsurer y beorpany - @akyJrer 3a Gu3mUKy XeMHjy
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