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Dear Colleagues and friends,

We have great pleasure to welcome you to the Adxd@eramic and Application Conference
organized by the Serbian Ceramic Society in codjperavith the Institute of Technical Sciences of
SASA.

This conference brings together researchers framaleania and industry to present the latest
advances in synthesis and characterization in tekl fon new ceramic structures. Chosen
conference topics open the new frontiers in desmgrmif advanced ceramic materials, since they
cover fundamental theoretical research, modeling ammulation, controlled nanostructured
materials synthesis and optimization of the codstion process, which all together should provide
device miniaturization and better perspective iargg-materials-information integration process.

General conference topicsinclude:

= Basic Ceramic Science = Constructive and Eco- Ceramics

»  Multifunctional Ceramics = Magnetic and Amorphous Materials

»= Nanostructural Ceramics = Composite Materials, Catalysis and Electrocatalysis
= Bio- and Opto- Ceramics = Artistic Ceramic and Design

Scientific Committee Organizing Committee
Academician Montilo M. Risti¢ Dr. Zorica Marinkové -Stanojew President:

Prof. Dr. Marcel Van de Voorde  Prof. Masahiro Joshimura Prof. Dr. Vojislav Miti¢
Prof. Dr. Gary Messing Prof. Makio Naito Program coordinators:
Prof. Dr. David Johnson Prof. Satoshi Ohara Dr. Nina Obradov

Prof. Dr. Paolo Colombo Dr. Mrityunjay Singh Dr. Lidija Marxi¢

Prof. Dr. Slavcho Rakovsky Dr. Tatsuki Ohiji Members:

Prof. Dr. Jurgen G. Heinrich Dr. Eugene Medvedovski Prof. Dr. Vladimir Pavlou
Prof. Dr. Vojislav Miti Prof. Dr. Rainer Gadow Dr. DuSan Jovanovi
Prof. Dr. Olivera MiloSe\d Dr. Predrag Banko¥i Dr. SneZana Pa3ali
Prof. Dr. Ljubica Pavlow Dr. Zorica Mojovt Dr. Nadezda Talijan
Prof. Dr. Vladimir Paviow Dr. NebojSa Romevi¢ Prof. Dr. Ljubica Pavlowi
Dr. Zagorka Radojevi Prof. Zvonko Petkovi Prof. Zvonko Petkovi

Dr. Du3an Jovano¥i Dr. Vukoman Jokanovi Dr. Predrag Banko¥i

Dr. NadeZda Talijan Dr. Dusan Milivojeve Dr. Zorica Mojovt

Dr. Snezana Pa3ali Prof. Dr. Ljiljana Zivkovi Dr. Anja Terzt

Dr. Nina Obrado\d Dr. Vesna Paunogi

Dr. Lidija Marxi¢ Dr. Zorica Lazare

Prof. Dr. Jonjaya Ranogaje Suzana Filipovd

Prof. Dr. NebojSa Mitrow Vesna Lojpur

Prof. Dr. Ljubisav Koai lvan Dugand#i

Dr. Aleksandra Milutinow - Darko Kosanowi

Nikolié Jelena Zivojinou

BozanaColovi¢
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The First Serbian Ceramic Society Conference »AdedrCeramics and Application«
May 10-11, 2012, Serbian Academy of Sciences amsl, Knez Mihailova 35, Belgrade, Serbia

Programme
The First Serbian Ceramic Society Conference
»Advanced Ceramics and Application«

Thursday, May 13", 2012
Hall, 1% floor

08.30 - 09.30 Registration
Great Hall, 2" floor

09.30 - 10.00 Opening Ceremony of the First Serbia@eramic Society
Conference »Advanced Ceramics and Application«
Prof. Dr. Vojislav Miti ¢, President of the Serbian Ceramic Society
Dr. Olivera MiloSevié¢, President of the Serbian Ceramic Society
Assembly

10.00-12.00 Plenary Session

10.00 — 10.30 Nanomaterials: Research, Developmemtd Technology (R&D&T) Roadmaps -
2020
Marcel H. Van de Voorde
Delft University of Technology, Delft, The Netheda

10.30 — 11.00 Preparing and Application of Ti@ Based Semiconductors as Photocatalysts
Activated Under UV and Visible Light Irradiation
S. Rakovsky; V. lliev!, A. Eliyas, D. Jovanow®
Ynstitute of Catalysis, Bulgarian Academy of ScimcSofia 1113, Bulgaria,
?University of Belgrade, Institute of Chemistry, feclogy and Metallurgy
(I.Ch.T.M.), Department of Catalysis and Chemicagibeering, NjegoSeva 12,
11000 Belgrade, Serbia

11.00 — 11.30 Transition Metals in ZnO Nanocrystals Magnetic and Structural Properties
. Kuryliszyn-Kudelska, W. Dobrowolski M. Arciszewskd, N. Rongevic?, M.
Ronvevi¢®, B. Hadzé?, P. Dziawa, D. Siberd, U. Narkiewicz
Ynstitute of Physics, Polish Academy of Sciencds,Létnikéw 32/46, 02-668
Warsaw, Poland?Institute of Physics, Belgrade University, PregoaviL18, 11080
Belgrade, Serbia®West Pomeranian University of Technology, Instiaft€hemical
and Environment Engineering, Pulaskiego 10, 70-82@zecin, Poland

11.30 — 12.00 Fractals in Powder Technology
LjubiSa M. Koct
University of Nis, 18000 Nis, Serbia
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Club SASA, Mezzanine
12.00 — 13.00Cocktail

Hall, 1% floor
13.00 — 13.30Poster installation

Hall 1, 1st floor

13.30 — 15.301* Session — Basic & Multifunctional
Chairpersons: Dr. Nina Obradovi¢ and Prof. Karel Maca

13.30 — 13.55 The Influence of Various Variables dgintering of Advanced Ceramics
Karel Maca
Dept. of Ceramics and Polymers, Brno University e€hnology, Technicka 2, 616
69 Brno, Czech Republic; CEITEC BUT, Brno Univgrsit Technology, Technicka
10, 616 00 Brno, Czech Republic

13.55 — 14.15 New Frontiers: Miniaturization and Hjher Level BaTiO; -Ceramics
Microelectronics Circuits Integration
V.V. Miti ¢2, V. Paunow?, Lj. Koci¢, S. Jankow®, V. Pavlovi®?
YUniversity of Ni§, Faculty of Electronic EngineaginAleksandra Medvedeva 14,
18000 Ni§, Serbig)nstitute of Technical Sciences of SASA, 11000r&edy Serbia,
3Mathematical Institute, SASA, 11000 Belgrade, bi@efUniversity of Belgrade,
Faculty of Agriculture, 11000 Belgrade, Serbia

14.15 - 14.35 Influence of Mechanical Activationrothe Constituents of the MgO-AbO3-SiO,-
TiO, System
N. Pordevi¢!, N. Obradow?, S. Filipovit?, J. Zivojinovic?, M. Mitri¢®, S. Markové?
Ynstitute for Technology of Nuclear and Other MamleRaw Materials, Bulevar
Franse d¢Eperea 86, 11000 Belgrade, Serfisstitute of Technical Sciences of
SASA, Knez Mihailova 35/1V, 11000 Belgrade, Sefdimca Institute of Nuclear
Sciences, University of Belgrade, Mike Alasa 1211400 Belgrade, Serbia

14.35 — 14.55 Explanation of the Driving Force dhe Sintering Process on the Basis of
Integral Characteristic of the Functions of the Digributions
H. Stefanow, D. Blagojevé, Z. Popov, D.C. Stefanow
Faculty of Electrical Engineering, NiS, Serbia

14.55 — 15.10 Study of Dielectric Behavior and Ed&ical Properties of Hematite a-FeO3
Doped with Zn
M.V. Nikoli¢', M.P. SlankamenacN. Nikoli¢', D.L. Sekulé?, O.S. Alekst', M.
Mitri ¢%, T. Ivetic?, V.B. Pavlové?, P.M. Nikoli¢*
Ynstitute for Multidisciplinary Research, Universiof Belgrade, Kneza Viseslava 1,
11000 Belgrade, SerbiéFaculty of Technical Sciences, University of Nad,S
21000 Novi Sad, Serbi&The “Vinca” Institute of Nuclear Sciences, Labomtdor
Theoretical Physics and Physics of Condensed M&@rBox 522, 11001
Belgrade, Serbid’Institute of Technical Sciences of SASA, Knez Iivei35,
11000 Belgrade, Serbia
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15.10 — 15.30 Influence of Mechanical ActivationroStructural and Properties of Sintering
MgTiO 3
Vera V. Petrov
School of Electrical Engineering and Computer SoeeApplied Studies, Belgrade,
Serbia

15.30 — 16.00Coffee break

16.00 — 17.45 " Session — Basic & Multifunctional &Magnetic/Amorphous &

Constructive/Eco
Chairpersons: Dr. Nina Obradovi¢, Dr. Vesna Paunow, Prof. Nadezda Talijan
and Dr. Ljubica Pavlovié¢

16.00 — 16.15 The Master Sintering Surface of Aluma Ceramics Sintered by Spark Plasma
Sintering
V. Pouchly, K. Macd? J.Z. Sheh
'Dept. of Ceramics and Polymers, Brno Universitfe¢hnology, Technicka 2, 616
69 Brno, Czech Republ®CEITEC BUT, Brno University of Technology, Techaick
10, 616 00 Brno, Czech Repubfibept. of Materials and Environmental Chemistry,
Arrhenius Laboratory, Stockholm University, Svaistéhenius Vag 16C, S 106 91
Stockholm, Sweden

16.15 — 16.30 HgD3 Additive Effects on Microstructure and Dielectrical Properties of
BaTiO3; Ceramics
Vesna Paunovt, Vojislav V.Miti¢™?, Ljiljana Zivkovi¢', Miroslav Miljkovi¢®,
YUniversity of Ni§, Faculty of Electronic Engineagimleksandra Medvedeva 14,
Nig, Serbia?Institute of Technical Sciences of SASA, Belgradeyia,® University
of Ni§ , Center for Electron Microscopy, Serbia

16.30 — 16.45 Soft Magnetic Properties of MnZn Feites Prepared by Powder Injection
Molding
Nebojsa. S. Mitrovi !, Branislav S. Zlatka¥ Marija Vesna Nikolt®, Aleksa M.
Marici¢t, Obrad S. Aleksf, Herbert Danningér
YUniversity of Kragujevac, Technical Faculfiacak, JLAM of SASA, Svetog Save
65, 32 000Cacak, Serbia’ex-FOTEC Forschungs und Technologietransfer GmbH,
Viktor Kaplan-Strasse 2, 2700 Wiener Neustadt, haysinstitute for
Multidisciplinary Research, University of Belgradéneza ViSeslava 1, 11000
Belgrade, Serbid’Institute of Chemical Technologies and Analyticstré&idemarkt
9/164, 1060 Wien, Austria

16.45 — 17.00 Influence of Thermally Induced Structral Transformations on Magnetic
Properties of Fe:sNi,SigB13C» AIIoly
Vladimir Blagojevi!, Milica Vasit', Ana Grkovi!, Dusan Miné?, Dragica Mini*
YFaculty of Physical Chemistry, University of Beldea Serbia,

“Military Technical Institute in Belgrade, Serbia
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17.00 — 17.15 Dendritic Growth of Nonlinear OpticaLiNbO 3 Crystals in Litium Niobate
Silicate Glass Matrix
J.D. Nikoli¢*, V.D. Zivanovi!, M.B. Todi!, S.R. Grujé?, J.N. Stojanow', S.D.
Matijasevi’, S.V. Zdralé
Ynstitute for the Technology of Nuclear and othéndfal Raw Materials, 86
Franchet d’ Esperey St,11000 Belgrade, Serfitaculty of Technology and
Metallurgy, University of Belgrade, Karnegijeval4,000 Belgrade, Serbia

17.15-17.30 Clay Brick Compressive Strength and &¥er Absorption Prediction Using
Non-linear Regression and ANN
Milica Arsenovit!, Lato Pez® Zagorka Radojevt
Ynstitute for Testing of Materials, Bulevar vojvodiéSica 43, 11000 Belgrade,
Serbia,’Institute of General and Physical Chemistry, Stuskirtrg 12, 11000
Belgrade, Serbia

17.30 — 17.45 Pozzolanic Activity Measurements ofimestic and Commercial Clay Materials
E. Lorkar, S. Pasaif, S. Vueti¢', D. Zori!, O. Rudé' J. Ranogajéc
YUniversity of Novi Sad, Faculty of Technology, Eidra Lazara 1, 21000 Novi

Sad, SerbigMinistry of Education and Science of the RepuliiSerbia, Belgrade,
Serbia
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Hall 2, 1st floor

13.30 — 15.30 "3 Session — Nano/Bio/Opto-materials and Nanotechnagjp
Chairpersons: Dr. Lidija Man ¢i¢, Dr. Zorica Lazarevi¢, Dr. Vukoman
Jokanovié

13.30 - 14.00 Contemporary Dental Ceramics
Z.R. Vulicevi¢, T. Zupari¢ Hartnef, |. Radové’, V.P. Pavlow?, V.B. Pavlovi*?
YFaculty of Dentistry, University of Belgrade, Belge, Serbia?Faculty of
Mechanical Engineering, University of Maribor, Sémwa, ®Faculty of Mechanical
Engineering University of Belgrade, Serbi&aculty of Agriculture, University of
Belgrade, Belgrade, Serbidinstitute of Technical Sciences of SASA, Belgrade,
Serbia

14.00 — 14.30 Mechanochemical Synthesis of Nanodgatne Multiferroics Based on Bismuth
Manganite
Zorica Marinkové Stanojewt’, Lidija Mansi¢?, Marko Jagodf®, Zvonko Jagli¢®,
Aleksander R&nik?, Zorica Brankow', Goran Brankow"
Ynstitute for Multidisciplinary Research, Universiof Belgrade, Kneza Viseslava
1a, 11030 Belgrade, Serbidnstitute of Technical Sciences of SASA, Knez-
Mihailova 35/IV, 11000 Belgrade, Serbfnstitute of Mathematics, Physics and
Mechanics, Jadranska 19, 1000 Ljubljana, SlovetiiaZef Stefan Institute, 1000
Ljubljana, Slovenia

14.30 — 14.45 Raman Study of Ferroelectric BismuftFitanate
N.Z. Rontevi¢', Z.Z. Lazarew*, M.J. Rongevi¢*, G. Stani&*, B. Stojanow?
Ynstitute of Physics, University of Belgrade, Prexgjca 118, Zemun, Belgrade,
Serbia,’The Institute for Multidisciplinary Research, Unisiéy of Belgrade,
Belgrade, Serbia

14.45 - 15.00 Characterization of Nanostructured@nel NiFe,O4 Obtained by Soft
Mechanochemical Synthesis
Z.7. Lazarew?, C. Jovaleké?, M. Slankamendg D. Sekulé®, M. Romtevié!, A.
Milutinovi¢?, N.Z. Rongevi¢*
Ynstitute of Physics, University of Belgrade, Prexgca 118, Zemun, Belgrade,
Serbia,’The Institute for Multidisciplinary Research, Unisiéy of Belgrade,
Belgrade, Serbia’Faculty of Technical Sciences, University of Nad,SNovi Sad,
Serbia

15.00 — 15.15 Sol-gel as a Method to Tailor the Mgaetic Properties of Cq+yAl2yO4
Dusan Milivojevi!, Branka Bahi-Stojic*, Vukoman Jokanout, Zvonko Jaghic¢?,
Dusan Brankow', Natasa Jovl, Bozana olovi¢*, SvetlanaCupi¢t, Dusan Kojé®
Vinca Institute of Nuclear Sciences, University of Badtg, P.O.Box 522, 11001
Belgrade, SerbiglInstitute of Mathematics, Physics and Mechanicdraiaska 19,
1000 Ljubljana, SlovenidFaculty of Mechanical Engineering, University of
Belgrade, Kraljice Marije 16, 11120 Belgrade, Serbi
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15.15 - 15.30 Mechanochemical Preparation of CaZhO — catalyst for Fatty Acids Methyl
Esters Synthesis
Ivanz Iguklél, Zeljka Kesé', Miodrag Zdujé?, Dusan Jovano#fi, Hui Liu®, Dejan
Skala’
'University of Belgrade, Faculty of Technology anetMlurgy, Karnegijeva 4,
11000 Belgrade, Serbidlnstitute of Technical Sciences of SASA, Knez Mivei
35, 11000 Belgrade, Serbi#niversity of Belgrade, Institute of Chemistry,
Technology and Metallurgy, Department of Catalysid Chemical Engineering,
Njego$eva 12, 11000 Belgrade, SerBigniversity of Geosciences, School of
Environmental Studies, Wuhan 430074, PR China

15.30 — 16.00Coffee break

16.00 — 17.30 "ASession — Nanomaterials & Composites/Electromaters &

Artistic Ceramics
Chairpersons: Dr. Lidija Man ¢i¢, Dr. Aleksandra Milutinovi ¢é-Nikoli ¢ and Prof.

Zvonko Petkovi¢

16.00 — 16.15 Biocompatibility of the Two Material8ased on Porous Apatite after
Subcutaneous and Intraperitoneal Implantation
Milena Alekstt!, Andrea Zabdr Perica Vasilje\i*, Ljubisabordevi¢*, Stevo
Najmarf, Vukoman Jokanov?
'Department of Biology and Ecology, Faculty of 8ceeand Mathematics,
University of Ni§, Visegradska 33, Nis, SerBiastitute of Biomedical Research,
Medical Faculty, University of Ni§, Bul. dr ®indi¢ 81, Ni§, Serbia’Vinca Institute
of Nuclear Sciences, Laboratory of Radiation Rtg/and Chemistry, P.O. Box
522, 11001 Belgrade, Serbia

16.15 — 16.30 Al,Fe-pillared Clay in Catalytic WePeroxide Oxidation of Azo Dyes: the
Influence of Dye Structure
Predrag Bankovj Aleksandra Milutinow-Nikoli¢, Zorica Mojovte, Andela Abu
Rabi-Stankou, Natasa JogtJoviki¢, Tihana Mudrinté, DuSan Jovanoyi
University of Belgrade, Institute of Chemistry, fimglogy and Metallurgy,
Department of Catalysis and Chemical EngineeringghSeva 12, 11000 Belgrade,
Serbia

16.30 — 16.45 Surface Modification of High Densitpolyethylene by Ad ion Implantation
Observed by Phase Imaging Atomic Force Microscopy
M. Nenadowé?, J. Potonik, S. Strbat Z. Raka@evic!
YInstitute of Nuclear Sciences Vi Laboratory of Atomic Physics, University of
Belgrade, Mike Alasa 12-14, 11001 Belgrade, Sefestitute of Chemistry,
Technology and Metallurgy -Department of Electroulstry, University of
Belgrade, Njegoseva 12, 11000 Belgrade, Serbia

Vi
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16.45 — 17.00 Organo-composite Ceramics: Syntheaisd Application
Natasa JovJoviié, Aleksandra Milutinovi-Nikoli¢, Marija Zuni, Predrag
Bankovi, Andela Abu-Rabi Stanko¥j Ana Ivanové-Sasé, Dusan Jovano¥i
University of Belgrade — Institute of Chemistrycfieology and Metallurgy,
Department of Catalysis and Chemical EngineeriNgegoSeva 12, 11000 Belgrade,
Serbia

17.00 — 17.15 Structure—property Relationships ind&y(glycidyl methacrylate-co-ethylene
glycol dimethacrylate)/clay Nanocomposites
M. Zuni¢*, Z. Vukovié?, D. Lorsarevic!, D. Maksirf, Z. Sandt*, A. Nastasow®, A.
Milutinovié-Nikoli¢*, D. Jovanow*
'University of Belgrade - Institute of Chemistrycieology and Metallurgy, Center
for Catalysis and Chemical Engineering, NjegoSexalll 000 Belgrade, Serbia,
“University of Belgrade, Vifa Institute of Nuclear Sciences, P.O. Box 522, 1100
Belgrade, SerbiaUniversity of Belgrade - Institute of Chemistrycfieology and
Metallurgy, Center for Chemistry, Njego$eva 12,1 8elgrade, SerbidFaculty
of Science, University of Banja Luka, Mladena Stoja‘a 2, Banja Luka, Bosnia
and Hercegovina (Republic of Srpska)

17.15 - 17.30 Conservation, Restoration and Reconsttion of Wall Paintings in St. Nikola
Church - Palez, near Studenica
Radomir Samardzi
University of Arts in Belgrade, Faculty of Appligkts, Kralja Petra 4, 11000
Belgrade, Serbia

vii
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Hall, 1st floor

18.00 — 19.00 Poster Session

PO1 Electrical Properties of Sintered Magnesium-tanate Ceramics
S. Filipovic!, N. Obradow®, M. &epanow?, V.B. Pavlovi, V. Paunow®
Yinstitute of Technical Sciences of SASA, Knez Mivei35/1V, 11000 Belgrade, Serbia,
%|nstitute of Physics, University of Belgrade, Prxgca 118, 11080 Belgrade, Serbia,
3Faculty for Electronics, University of Ni§, Aleksaa Medvedeva 14, 18000 Ni$, Serbia

P02 Kinetics of Mechanically Activated TiGQ-based Oxides Followed by DTA
N. Obradowt!, V.P. Pavlow?, S. Filipovi!, D. Kosanow!, V.B. Pavlovi*
Yinstitute of Technical Sciences of SASA, Knez Mivej35/1V, 11000 Belgrade, Serbia,
Faculty of Mechanical Engineering, Belgrade Univgrs Kraljice Marije 16, 11000
Belgrade, Serbia

P03 The Influence of Mechanical Activation on Sirdring Process of BaC@SrCO;-TiO»
System
D. Kosanowt', N. Obradow’, M. Mitri¢?, V. Pavlovi!, M.M. Risti¢®
YInstitute of Technical Sciences of SASA, Knez Mivei35/IV, 11000 Belgrade, Serbia,
’The Vira Institute of Nuclear Sciences, Belgrade Univgrstondensed Matter Physics
Laboratory, P.O. BOX 522, 11001 Belgrade, SerB&erbian Academy of Sciences and
Arts, Knez Mihailova 35, 11000 Belgrade, Serbia

P04  Structural Changes, Dielectric and Ferroelecic Properties of Tribophysically
Activated BaTiO3
V.P. Pavlovi!, V.B. Pavlovi®® J. Blanu$g G. Brankové®, M. Spreitzet, J. Krsti’
YFaculty of Mechanical Engineering, University ofl@ade, Serbia’FoA, Department of
Physics and Mathematics, University of Belgradebige’Institute of Technical Sciences of
SASA, Belgrade, SerbidVinca Institute of Nuclear Sciences, University of Badig,
Serbia, °Institute for Multidisciplinary Research, Univergsiof Belgrade, Serbia®Jozef
Stefan Institute, Advanced Materials Departmentublipna, Slovenia, ‘Institute of
Chemistry, Technology and Metallurgy, Department Ghftalysis and Chemical
Engineering, University of Belgrade, Serbia

P05 Obtaining of Ceramic Materials by the Method 6 the Thermal Transformation of
Cation Exchanged Zeolites
Ana Radosavljevi Mihajlovi¢t, Jovica Stojanovf, Anja Doenh, Predrag Vuli®
Ynstitute of Nuclear Science i, P. O. Box 522, University of Belgrade, 11000gBade,
Serbia,Institute for Technology of Nuclear and Other MaleRaw Materials, Franchet d
Esperey 86, P.O. Box 390, 11000 Belgrade, Sertiaculty of Mining and Geology,
Laboratory for Crystallography, University of Befgte,PuSina 7, 11000 Belgrade, Serbia

P06 Pore Geometry of Ceramic Device: the Key Faatof Drug Release Kinetics
BozanaColovi¢, Dudan Milivojevé, Branka Bali Stoji¢, Vukoman Jokanovi
Institute of Nuclear Sciences “\da“, Laboratory for Radiation Chemistry and Physics,
University of Belgrade, 11000 Belgrade, Serbia

viii
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PO7

P08

P09

P10

P11

P12

Up-conversion Luminescence in H6and Tm** co-doped ¥%03 :Yb** Fine Powders

V. Lojpur’, M. Nikoli¢?, L. Marxi¢*, M.D. Dramianirf, O. MiloSevi?

YInstitute of Technical Sciences of SASA, K. Milailg5/IV, 11000 Belgrade, Serbia,
2Vinca Institute of Nuclear Sciences, University of Badg, P.O. Box 522, 11000 Belgrade,
Serbia

Aerosol-assisted Processing of Dopamine-TiQolloidal Solution

lvan Dugand#i®, Dragana Jovano#f, Lidija Marxi¢*, Zoran Sapong?, Olivera MiloSevi?,
Jovan Nedeljkow”

Ynstitute of Technical Sciences of SASA, Knez Mivei35/IV, 11000 Belgrade, Serbia,
%L aboratory for Radiation Chemistry and Physics,dditnstitute of Nuclear Sciences,
Belgrade University, P.O. Box 522, 11001 Belgra#erbia

Structural Characterization of the Nickel ThinFilm Deposited by GLAD Technique

J. Poténik®, M. Nenadow', B. Joki?, S. Strbat, Z. Raka@evic*

Vinca Institute of Nuclear Sciences, Laboratory of AtRhysics, University of Belgrade,
Mike Alasa 12-14, 11001 Belgrade, Serbf&aculty of Technology and Metallurgy,
University of Belgrade, Karnegijeva 4, 11000 Beliga Serbia Institute of Chemistry,

Technology and Metallurgy, Department of Electronistry, University of Belgrade,
Njegoseva 12, 11000 Belgrade, Serbia

Characterization of Mechanochemically Synthesed CaO+ZnO/K,;O Mixed Oxides
Zeljka Kest', lvana Luké', Miodrag Zdujt?, Dusan JovanovigHui Liu?, Dejan Skal&®
'University of Belgrade, Faculty of Technology anctMiurgy, Karnegijeva 4, 11000
Belgrade, SerbiaZlnstitute of Technical Sciences of SASA, Knez Ndiei35, 11000
Belgrade, Serbia,*University of Belgrade, Institute of Chemistry, Mieclogy and
Metallurgy, Department of Catalysis and Chemicalgiaeering, NjegoSeva 12, 11000
Belgrade, Serbia’University of Geosciences, School of Environmestaidies, Wuhan
430074, PR China

Structural Investigations of Polyvinyliden Flwride Thin and Thick Films

V.B. Pavlovit*? D.K. Bozané®, V.P. Pavlow’, R. Dofilovi¢®, J. Pajow®, M. Duki¢®, B.
Vlahovi¢>®

'FoA, Department of Physics and Mathematics, Unitsers Belgrade, Serbig]nstitute of
Technical Sciences of SASA, Belgrade, Serbimcca Institute of Nuclear Sciences,
University of Belgrade, Serbi&aculty of Mechanical Engineering, University ofidgade,
Serbia,’North Carolina Central University, Durham, NC, USNASA University Research
Center for Aerospace Device Research and Educatiod NSF Center of Research
Excellence in Science and Technology ComputatiGeater for Fundamental and Applied
Science and Education, North Carolina, USA

A Matlab/Simulink 3D Model of Metal Rings and Discs for Ultrasonic Sandwich
Transducer Design
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Structure and Properties of Nanosized Nickel dfrite Synthesized by Solid-State
Reaction Route

Vladan Cosovi!, Nadezda Talijah AleksandarCosovi?, Dragana Zivkowd®, Ljubisa
Balanovi®, Tomas zak Bohumil David

Ynstitute of Chemistry, Technology and Metallurgyiversity of Belgrade, Njego$eva 12,
11000 Belgrade, Serbidinstitute for Technology of Nuclear and Other MimeRaw
Materials, Franse d’ Eperea 86, 11000 Belgrade, b&er®*Technical Faculty in Bor,
University of Belgrade, Vojske Jugoslavije 12, 1®®br, Serbia/Institute of Physics of
Materials AS CR, v.v.i., Zizkova 22, CZ-616 62 B@pech Republic

Magnetic Properties of NiCuZn LTCC Ferrite Material

Nebojsa Mitrové®, Nelu Blaz? Andrea Mar? Goran Radosavljesdi, Ibrahim Atass]
Walter Smetarta Ljiliana Zivanov

'University of Kragujevac, Technical Faculacak, Svetog Save 65, 320@cak, Serbia,
?University of Novi Sad, Faculty of Technical Scis)cDepartment of Electronics,
Trg Dositeja Obradovia 6, 2100 Novi Sad, Serbidyienna University of Technology,
Institute of Sensor and Actuator Systems, Gusstraase 27-29, A-1040 Vienna, Austria

Evaluation of Fly Ash Pysico-chemical Charactestics as Component for Eco-ceramic
and Sintered Materials

Anja Terzit}, Ljubica Pavlow? Nina Obradowi®, Vladimir Pavlovi®, Zagorka Radojevt,
Ljiliana Mili ¢i¢*, Zagorka Aimovié-Pavlovic?

Ynstitut for Materials Testing, 11000 Belgrade, [§ar 4Institute for Technology of Nuclear
and Other Raw Mineral Materials, 11000 Belgraderb®e °Institute of Technical Sciences
of SASA, 11000 Belgrade, Serbfalniversity of Belgrade, Faculty of Technology and
Metallurgy, 11000 Belgrade, Serbia

Principles of Choice of Refractory Coatings W=l in Lost Foam Casting Process

Aurel Prsté', Zagorka Aimovié-Pavlovis?, Anja Terzé®, Ljubica Pavlow

'AMI Belgrade, Serbia®University of Belgrade, Faculty of Technology anétallurgy,
Belgrade, Serbia’lnstitut for Materials Testing, Belgrade, Serbtmstitute for Technology
of Nuclear and Other Raw Mineral Materials, Belgea&berbia

Properties of Cement Composites Made With Sila Fume and Microfibers

Dragica Lj. Jevit, Aleksandar R. Sa¥i

Faculty of Civil Engineering, University of BelgmdBulevar kralja Aleksandra 73, 11000
Beograd, Serbia

Methanol Electrooxidation on PtRu Modified Zedite X

Zorica Mojovi, Tihana Mudrinég, Andela Abu Rabi-Stanko¥j Ana Ivanové, Sanja
Marinovi¢, Marija Zung, Du$an Jovanogi

University of Belgrade, Institute of Chemistry, Aimology and Metallurgy, Department of
Catalysis and Chemical Engineering, NjegoSeva 1200 Belgrade, Serbia
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Organobentonites as Multifunctional Adsorbents of Organo/inorganic Aquatic
Mixtures

Natasa Jovi-Jovii¢!, Aleksandra Milutinow-Nikoli¢*, Marija Zunit!, Predrag Bankovt,
Biljana Dojinovi¢?, Ana Ivanové-Sasé', Dusan Jovanout

University of Belgrade — Institute of Chemistrychigology and Metallurgy, NjegoSeva 12,
11000 Belgrade, SerbidDepartment of Catalysis and Chemical Engineerfiippartment
of Chemistry

p-Nitrophenol Electro-oxidation on BTMA- bentanite Modified Electrode

A. Abu Rabi-Stankow, A. Milutinovi¢-Nikoli¢, N. Jovié-Joviié, P. Bankow, M. Zuni,
Z. Mojovi¢, D. Jovanov

University of Belgrade - Institute of Chemistry,cfieology and Metallurgy, Center for
Catalysis and Chemical Engineering, NjegoSeva 1200 Belgrade, Serbia

Amino-modified Poly(glycidyl methacrylate) Baed Nanocomposites: Textural
Properties and Application

M. Zuni¢', S. Marinové', A. Milutinovi¢-Nikoli¢', Z. Vukovi!, D. Maksid, A.
Nastasow®, D. Jovanowi’

'University of Belgrade - Institute of Chemistry,ciirology and Metallurgy, Center for
Catalysis and Chemical Engineering, NjegoSeva 1P00 Belgrade, SerbidUniversity of
Belgrade, Vida Institute of Nuclear Sciences, P.O. Box 522, 118@lgrade, Serbia,
3University of Belgrade - Institute of Chemistry,cfirology and Metallurgy, Center
forChemistry, NjegoSeva 12, 11000 Belgrade, Serbia

The Influence of Synthesis Parameters on theoPus Structure of Ceramic Catalyst
Supports

M. Stankové, Z. Vukovi¢

University of Belgrade, ICTM - Department of Catady and Chemical Engineering,
NjegoSeva 12, 11000 Belgrade, Serbia

Microstructure and EDS Contact Surfaces Characteriation for Statistical Analysis of
Doped BaTiOs;-Ceramics

M. Miljkovi ¢!, V. Paunow?, J. Nedif, V.V. Miti ¢**

Center for Biomedical Investigation, Medical Fagulwniversity of Ni§, Ni§, Serbia,
“Faculty of Electronic Engineering, University of§\Nis, Serbia,

3Institute of Technical Sciences of SASA, BelgraBerbia
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PS1 — plenary
Nanomaterials: Research, Development
and Technology (R&D&T) Roadmaps - 2020

Marcel H. Van de Voorde

Delft University of Technology, Delft, The Nethemlds

An overview will be given of nanomaterials and carsipe developments in the world.
Fundamental research will be the backbone for éundustrial success including new theories;
design of third generation nanomaterials,; macr@;omano computer modelling, ...Potential
nanomaterials and composites will be highlighted.
Research-development-technology “nanomaterials/ocgitgs” roadmaps: 2012 - 2025 for:
Breakthroughs in communication and information

>

R/
%

<> Grand challenges in life science and medical apf}ios

X Nanomaterials with tailored functionalities for ngeneration energy sources
X Role of nanomaterials in transportation: aeronauditd car industry

< Potentials for the chemical industry

X NanoConsumer products

Roadmaps 2012 — 2020 for nanoscience environmetitgate change and safety
o Man-Made environment

X Climate Change

X Nanopotentials in Safety (Toxicology) and Security

Guidelines for a prosperous modern university ugid/ and welfare for the society
X Initiate “university — science/technology institsiténdustry” partnerships
o Create European NanoMaterials R&D&T Centres

X Install a European Agency

X Promote Nanoindustrialisation: Technology Parksonaetrology and standardisation, ...
X Initiate European Infrastructures for nanomatefR8O&T

X Familiarise the Society with the new Culture of Ndachnology”

Countries and Industries investing in NanoMateaiats Composite Sience & Technology

Model for a global nanocmaterials and Compositeddaape

NanoMaterials - science, technology and nanoingisttion are complex topics and cannot be
subject anymore for one institute or industry, ation. The success rate will depend on joining
brilliancies. Models for research and industridlaimoration will be elaborated and mechanisms for
execution proposed.
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PS2 — plenary

Preparing and Application of TiO, Based Semiconductors as Photocatalysts
Activated Under UV and Visible Light Irradiation

S. Rakovsky, V. lliev?, A. Eliyas, D. Jovanow®

YInstitute of Catalysis, Bulgarian Academy of SciesicSofia 1113, Bulgaria
University of Belgrade, Institute of Chemistry, hieology and Metallurgy (I.Ch.T.M.),
Department of Catalysis and Chemical EngineeringgbBeva 12, 11000 Belgrade, Serbia

Different nano-sized powder photocatalytic materiakere prepared based on Ti@odified
with SiO,, noble metals (Au, Ag, Pt, Pd) or other semicomalgclike WQ. Modifying TiO, with
SiO, (4%) enables high temperature treatment of themahtwithout the undesired anatase-rutile
transition, which deteriorates the photonic efinmg. At modification of TiQ surface with noble
metals particles the role of the metals is to s&pahe charge carriers — the photo-excited elestro
and the positively charged holes The appearanceham case of Schottky barriers at the
metal/semiconductor inter-phase surface preverttiegreturn of the electrons and hindering the
recombination process.

The powder photocatalytic materials, as preparaa be tested directly for their activity only in
a suspension (the so called slurry reactors), whreheffective but these are batch reactors for
water purification only. If you want to test youraterial in a continuous flow water purification
process or in gas phase air purification you haveupport the powder on different carriers. We
obtained coatings on quartz tubes, glass beadditaniiibers, SS plates, SS mesh, microscopic
glass, TLC silica gel covered Al sheets and coitgiédroney comb monolith plates.

Acknowledgements: NATO Project SfP 982835 and Rta)éthe Bulgarian Fund of Scientific
Investigations (FNI) - DO 02-252/18.12.08.
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PS3 — plenary
Transition Metals in ZnO Nanocrystals — Magnetic
and Structural Properties

. Kuryliszyn-Kudelska, W. Dobrowolski M. Arciszewska, N. Rongevic?,
M. Rontevi¢?, B. Hadz&?, P. Dziawa, D. Siberd, U. Narkiewicz

Yinstitute of Physics, Polish Academy of Sciencdsatnikéw 32/46, 02-668 Warsaw, Poland,
%Institute of Physics, Belgrade University, Pregeavi18, 11080 Belgrade, Serbia,
%West Pomeranian University of Technology, Institot€hemical and Environment Engineering,
Pulaskiego 10, 70-322 Szczecin, Poland

Currently, wide-gap ZnO nanopatrticles bear impdr{aotential application in electro-optical
devices, transparent ultraviolet protection filnad spintronic devices. We have studied the
magnetic properties of nanocrystals of ZnO(Fe, o) prepared by two methods of synthesis. We
have used the microwave assisted hydrothermal esisttand traditional wet chemistry method
followed by calcination. The detailed structurahdcterization was performed by means of X-ray
diffraction and micro-Raman spectroscopy measuré&nérhe morphology of the samples was
studied by means of SEM microscopy. The resultsystematic measurements of AC magnetic
susceptibility as a function of temperature andjdency as well as SQUID magnetization are
presented. The SQUID magnetization measuremengsliexy a clear bifurcation of the FC and ZFC
plots. Such behaviour suggested superparamagredtavimur above the blocking temperature. The
dynamic magnetic measurements were performed dt si@amagnetic field with amplitude not
exceeding 5 Oe and different frequency values (fradz to 9970 Hz). For ZnO(Fe) and ZnO(Mn),
the AC susceptibility maxima has been found foplvase susceptibilitiRe(y) and for out of phase
susceptibilitylm(y). We analyzed the observed frequency dependentegieak temperature in
the AC susceptibility curve using the empirical graeter@ that is a quantitative measure of the
frequency shift and is given by the relative shuftthe peak temperature per decade shift in
frequency, as well as Vogel-Fulcher law. We obsgnveo different types of magnetic behaviour,
spin-glasslike behaviour or superparamagnetic iebhgvdepending on the synthesis process. For
ZnO(Co) nanocrystalline samples high temperaturagie@eiss behavior in AC magnetic
susceptibility was observed. We observed that &terthined negative values of the Curie-Weiss
temperatured depend strongly on the nominal content of cobait@ It was shown that for
calcination method the values 6éfincrease with the increase of magnetic ion coniteditating
enhancement of predominance of antiferromagnetierastions. For hydrothermal method the
opposite effect was observed indicating the breakd@f predominance of aniferromagnetic
coupling with the increase of nominal magnetic content.

This review gives an in-depth discussion of theitiral and magnetic properties of ZnO
nanocrystals in addition to the technological isssach as different methods of wet chemical
synthesis.
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PS4 — plenary
Fractals in Powder Technology

LjubiSa M. Koct

University of NiS, 18000 NiS, Serbia

Although systematic exploration of fractals goeskb#o the end of 2D Century, the new
geometry had already found its place in modernreldgy. Fractal geometry deals with uneven
and complex objects and processes. The real breakfin was understanding dimension, and
acceptance that dimension may not be only a natwraiber but also a fractional one. Using
sophisticated fractal techniques being developedngulast 30 years, it turned that many
contemporary technological issues, might be baiteterstood by their applications. It heavily
relates on powder technologies, powder metallusgytering processes and ceramics of different
kinds. Our stress will be set on describing applcaof fractal dimension, scaling power law,
fractal interpolation and approximation and otheol¢ in reversible design and simulation of
ceramic grains and pores. Impact of fractal stmectan some physical characteristics of ceramic
materials will be separately enlightened.
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S1.1 —invited
The Influence of Various Variables on Sintering ofAdvanced Ceramics

Karel Maca

Dept. of Ceramics and Polymers, Brno Universityfethnology, Technicka 2, 616 69 Brno,
Czech Republic, CEITEC BUT, Brno University of Tedfogy, Technicka 10, 616 00 Brno, Czech
Republic

There are many ways how to improve the sinterinqaédfanced ceramic materials. As the
microstructure of the green body has the basicenite on sintering, the main interest of ceramic
scientist is focused on improving of synthesis ofi+agglomerated nanometric powders as well as
shaping them to the homogenous green body with|sposes. However there are also other
variables influencing sintering behaviour, final cnoistructure and phase composition of the
sintered body, e.g. applying of external pressuhmice of sintering atmosphere and choice of
sintering heating schedule.

The presentation provides the review of our reaevestigations dealing with the influence of
various variables on sintering of advanced oxidaroé& materials (alumina, zirconia, ceria, ...).
Special attention will be paid on the choice offatiént pressure-less heating profiles, and their
influence on the final microstructure of oxide cara materials. It was examined whether, with the
same final density achieved, some sintering profdan lead to a decrease of the grain size of
sintered ceramics. The concept of Master Sinte@inye was applied to describe sintering kinetics.
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S1.2
New Frontiers: Miniaturization and Higher Level BaTiO; -Ceramics
Microelectronics Circuits Integration

V.V. Miti ¢4 V. Paunow?, Lj. Koci¢!, S. Jankow®, V. Pavlovi®*

University of Ni$, Faculty of Electronic EngineegimrAleksandra Medvedeva 14, Ni§, Serbia,
%Institute of Technical Sciences of SASA, BelgraBerbiaMathematical Institute, SASA,
Belgrade,Serbia*University of Belgrade, Faculty of Agriculture, Xi®Belgrade, Serbia

Since that the scientific and technological effaagurther miniaturization, "better packaging”
and higher levels of integration of electronic caments and subsystems, and modern
microelectronics devices are increasingly limitéd new field of scientific views and perspectives
in previously presented scientific work, contribiged create new solutions of electronics and
materials science higher unity with the goal ®&rbcognized the desired functions and highly
integrated electronic properties with in the diéier microstructures levels.

In this study, in order to establish grain shapéssiaotered ceramics, new approach on
correlation between microstructure and propertiesae-earth doped BaTgOceramics based on
fractal geometry, related to intergranular consatfaces and mathematical statistics calculations
has been developed.

BaTiOs-ceramics doped with different additives (Mn, La, Eb, Ho,) were prepared using
conventional solid state procedure and sinterd32¢°C.

The microstructure of specimens was investigate8BW-5300 and capacitance has been done
using LCR-meter Agilent 4284A. By using fractal neidg method of microstructure
configurations reconstruction, like shapes of gain intergranular contacts has been successfully
done. Furthermore, the area of grains surface aigsllated using fractal correction that expresses
the irregularity of grains surface through fractamhension

For better and deeper characterization of the desammaterial microstructure the Voronoi
model, mathematical statistics calculatiomsgrostructure analysis on vertical view od thecfuae
between two pieces of samples, and contact surtataysis between the particles and graame
applied

The presented results indicate that fractal metfowdanalysis of the structure of ceramics
provides a new approach for describing, predicang modeling the grain shape and relations
between the BaTi©-ceramic structure and dielectrical properties.
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S1.3 —invited
Influence of Mechanical Activation on the Constituats
of the MgO-Al,Os-SIO,-TiO, System

N. Pordevi¢!, N. Obradow?, S. Filipovi?, J. Zivojinovic?, M. Mitri¢®, S. Markové?

Ynstitute for Technology of Nuclear and Other Mi@eRaw Materials, Bulevar Franse d¢Eperea

86, 11000 Belgrade, Serblzar,lstitute of Technical Sciences of SASA, Knez Mibea 35/1V,
11000 Belgrade, Serbid/in¢a Institute of Nuclear Sciences, University of Balie, Mike Alasa
12-14, 11000 Belgrade, Serbia

Cordierite, 2Mg@AI,O5[BSI0,, is a very attractive high-temperature ceramicemalt due to
its outstanding electrical characteristics, suchhaslow temperature expansion coefficient, low
dielectric constant and good mechanical propertresrder to accelerate the process of sintering,
5.00 mass% Ti@has been added to the starting mixtures. The mexdiaactivation of the starting
mixtures was performed in a high energy ball miltidg 0-80 minutes. The patrticle size analysis
(PSA) was employed in order to determine the changethe particle size of the mechanically
treated powders. The phase composition of theirsjaggowders was analyzed by the X-ray
diffraction method. XRD showed decrease in peaksnsities and no new phases. Furthermore,
differential thermal analysis (DTA) was used in ewrdo determine characteristic temperatures
within the system during heating. Based on the inbth DTA results, it was established that
mechanical activation has some influence on tentypes of phase transitions.

S1.4 —invited
Explanation of the Driving Force of the Sintering Rocess on the Basis of
Integral Characteristic of the Functions of the Disributions

H. Stefanow, D.Blagojevé, Z. Popow, D.C. Stefanow

Faculty of Electrical Engineering, NiS, Serbia

The well known electronic theory of the sinteringgess is based on the configuration model
of material. At the same time the macroscopic theufr the sintering process is based on the
thermodynamically analyses of different models iffudion and different models of defects. By
analyzing the diffusion of atoms during the isothal sintering process, by separating subsystems
with constant number of the particles, and withstant energy, for maximal subsystem entropies,
and on the basis of integral characteristics ofdimetion of the distribution of the grain size, we
made the contributions to the theory of sinteringcpss. It leads to changes of the particle number
in accessible states. This way, an original modi¢hermo diffusion was obtained which enables a
relatively simple analysis of some stages of theesing process. Using obtained results, with
unique view, we were able to consider different svalring the sintering process of ceramic
powders.
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S1.5
Study of Dielectric Behavior and Electrical Propertes of Hematite
a-Fe,0O; Doped with Zn

M.V. Nikoli ¢!, M.P. Slankamen&gcN. Nikoli¢!, D.L. Sekulé?,
0.S. Alekst, M. Mitri¢®, T. Ivetic*, V.B. Pavlovi?, P.M. Nikoli¢*

YInstitute for Multidisciplinary Research, Univessitf Belgrade, Kneza Viseslava 1, 11000
Belgrade, SerbigFaculty of Technical Sciences, University of NoaidS21000 Novi Sad, Serbia,
*The “Vinga” Institute of Nuclear Sciences, Laboratory foe®tetical Physics and Physics of
Condensed Matter, PO Box 522, 11001 Belgrade, &&thstitute of Technical Sciences of SASA,
Knez Mihailova 35, 11000 Belgrade, Serbia

The effects of Zn-doping on the dielectric behaaod electrical properties of butkFeO;
have been studied. X-ray diffraction analysis réa@dhe presence of two phases in all samples:
hematite and spinel Zng®@,, with the amount of spinel phase increasing witbreasing Zn
content. Scanning electron microscopy analysis @oesb with energy dispersive X-ray
spectroscopy showed that the Zn-bearing phase rectur the form of individual spinel Znge,
grains in a hematite matrix. DC conductivity wasaswred in the temperature range 25°225
(298-498 K). Impedance spectroscopy measuremeritseisame temperature range were carried
out in the frequency range 100Hz to 10 MHz. Inceels the Zn content resulted in increased
electrical conductivity and higher values of theléctric constant. The resistance and capacitance
of grains and grain boundaries were analyzed byehmg the experimental results using an
equivalent circuit.

Keywords:X-ray diffraction;scanning electron microscopy, SEM; dielectric reseo electrical
transport.

S1.6
Influence of Mechanical Activation onStructural and Properties
of Sintering MgTiO3

Vera V. Petrou

School of Electrical Engineering and Computer Steefipplied Studies, Belgrade, Serbia

Magnesium titanate based dielectric materials aedufor producing type-lI capacitors. A
common way of obtaining this material is a solidtstreaction during reaction sintering. The
process of sintering can be enhanced if mecharmicavation precedes. In this work starting
powders of magnesium carbonate (Mgf@nd titanium dioxide (Tig) with a rutile crystal
modification. Mechanical activation of the startingxture was performed by high energy ball
milling using ZrO balls and vessels with a balptmwder mass ratio of 40:1. The observed grinding
times were 15, 30, 60 and 120 minutes. Powder ctearzation was conducted using DTA analysis
up to 1006C and particle morphology changes were observed 8¢anning Electron Microscopy.
Isothermal sintering of compacted powders was coieduat 1108 during 30, 60 and 180
minutes. For specimens synthesized in such a manmerowave dielectric properties were
measured, quality fact@, specificelectrical resistivity£) and the dielectric constars)(

8
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S2.1
The Master Sintering Surface of Alumina Ceramics
Sintered by Spark Plasma Sintering

V. Pouchly, K. Macd? J.Z. Sheh

!Dept. of Ceramics and Polymers, Brno Universitffe€hnology, Technicka 2, 616 69 Brno,
Czech RepubliCEITEC BUT, Brno University of Technology, Technick0, 616 00 Brno,
Czech RepublicDept. of Materials and Environmental Chemistry,hmius Laboratory,
Stockholm University, Svante Arrhenius Vag 16C,06 91 Stockholm, Sweden

The concept of Master Sintering Curve (MSC), in abhdensification curve for any pressure-
less heating profile can be predicted, was apmiedintering of alumina ceramics in Spark Plasma
Sintering (SPS) apparatus. The Master Sintering€was enhanced by pressure variable to create
so-called Master Sintering Surface (MSS). Sincecibrestruction of MSS requires many repeated
calculations, the new software for fast findingM$S was developed. The MSS was successfully
constructed for Spark Plasma Sintered alumina poviole pressure range 0-100 MPa. The
activation energy of Spark Plasma Sintering way génilar to activation energy of conventional
pressure-less sintering: ~600kJ/mol. Validity of thodel was verified through experimental data
which showed good agreement with predicted dermdiin curves in a wide range of relative
densities.
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S2.2
Ho,O3; Additive Effects on Microstructure
and Dielectrical Properties of BaTiQ; Ceramics

Vesna Paunovt, Vojislav V.Miti¢*? Ljiljiana Zivkovi¢*, Miroslav Miljkovi¢®

'University of Ni§, Faculty of Electronic EngineagimAleksandra Medvedeva 14, Ni$, Serbia,
%Institute of Technical Sciences of SASA, BelgraBerbia,
3University of Ni$, Center for Electron MicroscofSerbia

Doped BaTi@-ceramics is very interesting for its applicatiarasistors with PTCR, multilayer
ceramics capacitors, thermal sensors etc.

Ho doped BaTiQ ceramics, with different H®; content, ranging from 0.01 to 1.0 wt% Ho,
were investigated regarding their microstructunad aielectric characteristics. The samples were
prepared by the conventional solid state reactimhsintered at 13201350°C and138€C in an air
atmosphere for 4 hours.

The grain size and microstructure characteristios Warious samples and their phase
composition were carried out using a scanning edactmicroscope SEM equipped with EDS
system. SEM analysis of Ho/BaT{@oped ceramics showed that in samples doped viativ &evel
of rare-earth ions, the grain size ranged from Q@4 while with the higher dopant concentration
the abnormal grain growth is inhibited and theysaze ranged between 2.

Dielectric measurements were carried out as a ifumaif temperature up to180. The low
doped samples sintered at 1380 display the high value of dielectric permittwiit room
temperature, 2500 for 0.01Ho/BaRiOA nearly flat permittivity-response was obtainad
specimens with higher additive content. Using a ifiexti Curie-Weiss low the Curie consta@’)
and a critical exponer were calculated.The obtained valuesyqfointed out the diffuse phase
transformation in heavily doped BaTj®amples.

10
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S2.3
Soft Magnetic Properties of MnZn Ferrites
Prepared by Powder Injection Molding

Nebojsa S. Mitrovd®, Branislav S. Zlatkay Marija Vesna Nikol?,
Aleksa M. Marti¢*, Obrad S. Aleksf, Herbert Danningér

YUniversity of Kragujevac, Technical Faculfasak, JLAM of SASA, Svetog Save 65, 32 000
Casak, Serbia’ex-FOTEC Forschungs und Technologietransfer GmhiktpW/Kaplan-Strasse 2,
2700 Wiener Neustadt, Austrifinstitute for Multidisciplinary Research, Univessiif Belgrade,

Kneza ViSeslava 1, 11000 Belgrade, Serbisstitute of Chemical Technologies and Analytics,

Getreidemarkt 9/164, 1060 Wien, Austria

In this work, properties of soft-magnetic manganese ferrite manufactured by powder
injection molding — PIM technology were presentddiine powder consisting of MnZnsFe0,
with small addition of hematite/-Fe,0O; as used in mass ferrite production was mixed \&ith
organic binder (Solvent System) to form ferritedst®ck for powder injection molding — PIM
technology. The ferrite feedstock was injected mad with a cavity shaped like a small cylinder
with a hole on the main axis. Injection molded skempvere then solvent and thermally debinded
and sintered in air atmosphere. Structures of dtesamples were characterized using X-ray
diffractometry, scanning electron microscopy anckriomagnetic measurements. Magnetic
properties were measured by hysteresis graphfatetit frequencies up to 1 kHz.

Sintered sample contains a mixture of two phasegd&i /0, (68 wt. %) anda-Fe,Os (33
wt. %). The Curie temperature ig¥ 490 K for the green sample but after the heatm¢poub00 K,

Tc increase up to about 570 K. The high increaseoofalized magnetic permeability of about
800 % was observed after the heating up to 750 & tdumelting and burning of binder. The

hysteresis loop of MnZn ferrite toroidal cores tas R-shape with saturation of 0.44 T and
remanence ratio of 0.49. The low value of coergiftnly 47 A/m) was related to the presence of
o-Fe0; crystalline phase, attained already optimum der{git= 4.8-4.9 g/cm?3) i.e. observed low

level of porosity. Attained relative magnetic peabdity (1, = 2000 is in agreement with the MnZn

ferrite commercial samples (initial permeability0B5+ 25%) prepared by traditional sintering

technology.
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S2.4
Influence of Thermally Induced Structural Transformations
on Magnetic Properties of FeNi,SisB1:C, Alloy

Vladimir Blagojevi*, Milica Vasit!, Ana Grkové!, Dusan Miné?, Dragica Ming*

YFaculty of Physical Chemistry, University of Beldea Serbia,
“Military Technical Institute in Belgrade, Serbia

Thermal treatment of FeNi,SigB1sC, amorphous alloy induces changes in its magnetic
properties. Some of these changes are caused Byalimation and crystal growth processes
induced by thermal treatment. In order to corretdtanges in magnetic properties with structural
changes induced by thermal treatment, phase cotigrosnicrostructure of FeNi»SigB13C, alloy
had been investigated using XRD, SEM and Modssbapectroscopy, while thermally stability
were monitored using DSC. Changes in magnetic ptibddy were monitored by recording a
thermomagnetic curve for the alloy in temperatamege of 25-80TC. The measurements showed a
correlation between thermally induced structuransformations of FeNi,SigB13C, amorphous
alloy and the observed changes in its magneticepti@s, especially in the region of crystallization
of the alloy.

S2.5
Dendritic Growth of Nonlinear Optical LINbO ;Crystals
in Litium Niobate Silicate Glass Matrix

J.D. Nikoli¢*, V.D. Zivanovi*, M.B. Tosi", S.R. Grujé’, J.N. Stojanow’,
S.D. Matijasew’ S.V. Zdralé

Ynstitute for the Technology of Nuclear and othénétal Raw Materials, 86 Franchet d’ Esperey
St, 11000 Belgrade, Serbf&aculty of Technology and Metallurgy, UniversityBélgrade,
Karnegijeva 4, 11000 Belgrade, Serbia.

The aim of this work is the study of the crystation mechanism of the LiNkCrrystals in
litium niobate silicate glass. The parent transpare glass composition  of
30Li»0-15Nh0s-50SiQ-5TiO, (mol%) was obtained by standard melt quenchingriecie. The
glass crystallization experiments were performedthia temperature rang&=590-840°C for
different times under isothermal condition. As-qeieed and heat treated glass samples were
studied by DTA, XRD and SEM methods. It was shohat @atT = 660°C for t=2h only LiINbG;
crystal precipitated in a glass matrix while athagtemperatures 1$i,05 and SiQ-quartz were
formed. The volume fraction of LiNbfrystals in fully crystallized sample calculatedn XRD
data forT= 840°C andt=100 h is 55,86 wol%. SEM micrographs revealed thatsurface and bulk
crystallization mechanism coexist and the crystawgh morphology is dendritic. A random
orientation of the LiINb@ crystals in glass matrix was observed. By analg§i8ragg peaks of
XRD patterns the nano-sized LiNp©rystallites which do not show preferential growdinection
along c-axis were determined. It was establishatttie increase of crystallites dimension strongly
depend on temperatures and times of the glasdreafinent.
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S2.6
Clay Brick Compressive Strength and Water Absorption Prediction
Using Non-linear Regression and ANN

Milica Arsenovi’, Lato Pez Zagorka Radojeut

YInstitute for Testing of Materials, Bulevar vojvoliSi¢a 43, Belgrade, Serbia,
?Institute of General and Physical Chemistry, Stislérirg 12, Belgrade, Serbia

Heavy clay samples used in this research wereatetleat 84 locations in Serbia. The effects of
chemical composition, various firing temperatui@sg several shape format of laboratory samples
on the compressive strength and water absorptiacie weestigated in this paper. Prediction of
compressive strength and water absorption was tgneon-linear regression analysis and five
artificial neural networks. Analysis of varianceosled significant effects (p<0.05) of all processing
factors. The statistical comparison methods suaf, 8§ MBE and RMSE were used to explore the
confidence level of the models. Developed modeleevable to predict compressive strength and
water absorption in a wide range of chemical contiposand temperature treatment data, and the
highest average regression coefficiai} 6f 0.993 for compressive strength was obtainddlew?
for water absorption was 0.996. Obtained ANN magaeforms better when compared to developed
empirical non-linear multivariable regression modéie wide range of processing variables were
considered for the formulation of this model, ateldasy implementation in a spreadsheet using a
set of equations, makes it very useful and prdctaracompressive strength and water absorption
prediction
Key words: clay brick, compressive strength, watesorption, regression, artificial neural network
Acknowledgements: The authors are grateful forfthancial support of the Scientific Research
Projects of Serbian Ministry of Science and Techgimal Development, Contract No. [11450080.

S2.7
Pozzolanic Activity Measurements of Domestic and Gomercial Clay Materials

E. Lontar, S. Pasalf, S. Vueti¢!, D. Zori!, O. Rudé?, J. Ranogajéc

"University of Novi Sad, Faculty of Technology, B@lara Lazara 1, 21000 Novi Sad, Serbia
Ministry of Education and Science of the RepubfiSerbia, Belgrade, Serbia

One of the main problems of immovable cultural &mstorical monuments protection is the
selection of an appropriate mortar. New designedtar® in the field of cultural heritage need to
possess certain properties. Pozzolanic activipnes of the most important. The aim of this work is
pozzolanic activity quantification of two types @dmestic raw clay materials from Serbia and two
types of commercial materials previously used &storation and conservation of cultural heritage
objects. New methods based on spectrophotometdosalumetric measurements were developed
in order to assess the pozzolanic activity in aolitto the standard flexural strength and
conductometric methods. The new developed methddbeopozzolanic activity quantification
were based on the measurement of calcium ions ogsigan in Ca(OH) aqueous solutions of
examined clay materials. The design of new monite adequate mechanical and pozzolanic
properties based on domestic clays presents disanistep toward solving restoration problem of
cultural and historical monuments.
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S3.1 —invited
Contemporary Dental Ceramics

Z.R. Vuligevi¢', T. Zupasi¢ Hartnef, 1. Radové®, V.P. Pavlow?®, V.B. Pavlovi*®

YFaculty of Dentistry, University of Belgrade, Bedgle, SerbigFaculty of Mechanical
Engineering, University of Maribor, Sloveni&aculty of Mechanical Engineering University of
Belgrade, SerbidFaculty of Agriculture, University of Belgrade, Behde, Serbiainstitute of

Technical Sciences of SASA, Belgrade, Serbia

The aim of this study was to provide an overviewewblution of ceramic systems and future
perspectives related to computer-aided design amdpoter-aided manufacturing (CAD/CAM)
technology.

Dental ceramics were introduced to restorative idegtat the beginning of the XX century as
porcelain jacket crowns. However, their limited urselinical practice was mainly associated to the
mechanical shortcomings. In the early sixties parmmdgused to-metal restorations were developed
and for years have represented the “gold stand#rdiks to their good mechanical properties and
to somewhat satisfactory esthetics. In the lastytlyears, the growing demand for highly esthetic
restorations has led to development of new allroeranaterials and techniques.

All-ceramic restorations combine esthetic veneeagcelains (consisting of a glass and a
crystalline phase of fluoroapatite, aluminum oxide, leucite) with strong ceramic cores, mainly
made of lithium-disilicate, aluminum-oxide or ziriam-oxide. The most common complication is
fracture that can initiate from several differeites on the surface, at interfaces, or within the
material.

While conventional methods of ceramic fabricatiosually contain internal porosity,
CAD/CAM technology ensures almost no internal defecSuch improvements in ceramic
processing have allowed better structural religb@ind greatly contributed to the success of all-
ceramic systems.
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S3.2 —invited
Mechanochemical Synthesis of Nanocrystalline Multérroics
Based on Bismuth Manganite

Zorica Marinkovié Stanojewt’, Lidija Marti¢?, Marko Jagodf’,
Zvonko Jagki¢®, Aleksander Rénik?, Zorica Brankow', Goran Brankow

YInstitute for Multidisciplinary Research, Univessitf Belgrade, Kneza Viseslava 1a,
11030 Belgrade, Serbidnstitute of Technical Sciences of SASA, Knez-Mibaa 35/1V, 11000
Belgrade, Serbig]nstitute of Mathematics, Physics and Mechanicgralaska 19, 1000 Ljubljana,

Slovenia,*JoZef Stefan Institute, 1000 Ljubljana, Slovenia

Multiferroic materials simultaneously possess twaonore ferroic orders, and enable a coupling
interaction between them. Multiferroic bismuth manige is known as a material that exhibits both
ferromagnetic and ferroelectric properties makirg interesting for various technological
applications. Unfortunately, preparation of BiMn@ not possible by conventional solid state
reaction and BiMn@has been synthesized from the mixture of oxidéyg anhigh pressures>(40
kbar). The aim of this work was to synthesize BiIMNBMO) without additional heating or
application of high pressures. Nanocrystalline lefahased BMn@was prepared for the first time
by mechanochemical synthesis directly from the lyigictivated constituent oxides, ;B and
Mn,Og3, in a planetary ball mill. The obtained materialsre characterized by X-ray diffraction,
SEM with EDS analysis, HRTEM and magnetization measents. All the samples were found to
be tetragonal perovskite with P4Amm crystallogragnaup. The broad maxima reflections of BMO
samples can be ascribed to an amorphous/disorggrase. HRTEM micrographs give clear
evidence of core-shell structure with amorphoudl ilreund the nanocrystalline BMO particles.
The magnetic hysteresis behavior is similar to tiia soft ferromagnet. The magnetic properties of
the obtained BMO powders were found to change #&snation of milling time in a manner
consistent with the variation in the nanocompasiterostructure.
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S3.3
Raman Study of Ferroelectric Bismuth Titanate

N.Z. Romtevi¢', Z.Z. Lazarewt!, M.J. Rongevi¢!, G. Stanigi', B. Stojanow?

YInstitute of Physics, University of Belgrade, Peagea 118, Zemun, Belgrade, Serbia,
“The Institute for Multidisciplinary Research, Unisity of BelgradeBelgrade, Serbia

BisTizO12 powder was synthesized from bismuth oxide andititaroxide in the planetary ball-
mill during 1 to 6 h. Extended time of milling dated to formation of higher amount of titanates
perovskite phase. The phase formation QT BO;,, crystal structure and powder particle size were
followed by XRD, Raman and SEM analysis. Only 12riaa active modes are clearly observed.
When reducing the particle size, quantum effectthatRaman spectra, is reflected in the mode
position change against bulk crystal. Main diffeenn obtaining Raman spectra of nanosized
powders BjTi3zO;2 from mechanically activated BDs-TiO, mixture, in regard to obtaining Raman
spectra of samples the same through other procedfigynthesis or bulk crystals can be notice in
simultaneous existence Raman lines which correspgondoth orthorhombic and tetragonal
structure. Smanjenje dimenzije kristalita ¢catida se na sobnoj temperaturi, ispod nekih
karakteristtnih dimenzija, povrSina kristalita ponaSa kao darjgutna samo tetragonalna faza, dok
se unutrasnjost ponaSa kao da je prisutna ortotoraliaza.

S3.4
Characterization of Nanostructured Spinel NiFgO,
Obtained by Soft Mechanochemical Synthesis

Z.7. Lazarew®, C. Jovaleki?, M. Slankamene?c D. Sekulg®,
M. Romevi¢t, A. Milutinovi¢', N.Z. Rongevié?

YInstitute of Physics, University of Belgrade, Peagea 118, Zemun, Belgrade, Serbia,
“The Institute for Multidisciplinary Research, Unisity of Belgrade, Belgrade, Serbia
3Faculty of Technical Sciences, University of No@idSNovi Sad, Serbia

Powdery NiFgO, has been obtained by soft mechanochemical systheaiplanetary ball mill.
Ni(OH), and Fe(OH) are used as initial compounds. This mixture washaeically activated for
25h, uniaxial pressed and sintered at 208Ph. The phase composition of the sintered samples
was analyzed by XRD, Raman and IR spectroscopypMuogies were examined by SEM. The
electrical DC/resistivity/conductivity in the tempéure range 298-473K was measured on a Source
Meter Keithley 2410. Impedance measurements waregedaout in the frequency range 100Hz to
1MHz on a HP-4194A impedance/gain-phase analyzergua HP-16048C test fixture in the
temperature range 298-473K. A personal computeh withouse-built software was used for
acquisition of measured data. The samples were matie form of circular pellets. Before starting
the measurements the samples were heated at 373iK,feo as to homogenize the charge carriers
and to remove the moisture content therein. Thtasarof the disks was coated on adjacent faces
with silver paste, thereby forming parallel plaspacitor geometry. For analysis of the relaxation
mechanism the sintered Ni&®, we can use the complex impedance spectrum ofrwdnplains
what kind of dielectric relaxation exists in thedquency-dependent response of the samples.
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S3.5
Sol-gel as a Method to Tailor the Magnetic Properés of Cq.,Al,.,O4

Dusan Milivojevit’, Branka Bahi-Stoji¢', Vukoman Jokanout, Zvonko Jaghi¢?,
Dusan Brankow', Natasa Jo¢t, Bozana olovi¢', SvetlanaCupi¢!, Dusan Koje®

Vin&a Institute of Nuclear Sciences, University of Baltp, P.O.Box 522, 11001 Belgrade, Serbia,
%Institute of Mathematics, Physics and Mechanicsralsska 19, 1000 Ljubljana, Slovenia,
3Faculty of Mechanical Engineering, University ofl@ade, Kraljice Marije 16, 11120 Belgrade,

Serbia

The magnetic properties of mesoscopic materialsraéified by size and surface effects. We
present a sol-gel method used to tailor these tsffeand illustrate it on G@Al,.,O4 spinel.
Nanocomposites made of spinel oxide(Al,,O, particles dispersed in an amorphous ;SiO
matrix were synthesized. Samples with various nfesstions x of Cou+yAl»,O4 in composite,
ranging from predominantly SpQx = 10 wt%) to predominantly spinel (x = 95 wt%)nd with
variousy were studied. The spinel grain sizes were belo®vri@ with a large size distribution, for
samples with predominant spinel phase. Those samsplaved Curie-Weiss paramagnetic behavior
with antiferromagnetically interacting Co ions~ -100 K). The grain sizes of spinel stays confined
in 100 nm range even in the spinel samples dilwt&th as low as 5 wt% concentration of
amorphous Si@ For the samples with predominant Sithe crystalline nanoparticles are well
separated and of size of around 100 nm, but wisgarce of much smaller spinel nanoparticles of
about 10 nm. The magnetic properties of the sampidfs predominant spinel phase showed
complex behavior, spin-glass magnetic freezingpatidwest temperatures and lower absolute value
of # and consequently lower exchange constant.
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S3.6
Mechanochemical Preparation of CaGZnO — catalyst
for Fatty Acids Methyl Esters Synthesis

lvana Lukt!, Zeljka Kest', Miodrag Zduijé?,
Dusan Jovanout, Hui Liu®, Dejan Skal&®

YUniversity of Belgrade, Faculty of Technology anetsllurgy, Karnegijeva 4, 11000 Belgrade,
SerbiaInstitute of Technical Sciences of SASA, Knez Mibea 35, 11000 Belgrade, Serbia,
3University of Belgrade, Institute of Chemistry, Tieology and Metallurgy, Department of
Catalysis and Chemical Engineering, Njego$eva 1200 Belgrade, Serbidniversity of

Geosciences, School of Environmental Studies, Wdl3@974, PR China

One of the catalysts that show excellent activitythe methanolysis of vegetable oil under
moderate reaction conditions is the mixture of Ga@d ZnO oxides. In this study CaO-ZnO catalyst
was synthesized by mechanochemical treatment of @n® Ca(OH) or CaO powder mixture
(using molar ratio of CaO (or Ca(OptgZnO of 1:2) with the addition of required watenaunt to
form calcium zinc hydroxide hydrate (Caf@H)s-2HO) and subsequent calcinations at 700 °C in
air atmosphere. The methanolysis of sunflower o# wtudied at 66C with the molar ratio of
methanol to oil of 10:1 and with 2 wt% of catalysised on oil weight. Characterisation of the
catalyst was performed by XRD, TGA/DSC, FTIR, thartgle size distribution and Hammett
indicator method. The solubility of the catalyist methanol at 60 °C was also determined by
measuring the calcium(ll) and zinc(ll) concation. The results showed that whether Ca(OH)
or CaO were used as a starting material, afteirnzlon an active catalyst composed of CaO and
ZnO was obtained. When CaO was used in the stamintgure, basicity was slightly higher, while
the amount of present carbonates was lower.
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S4.1
Biocompatibility of the Two Materials Based
on Porous Apatite after Subcutaneous and Intraperibneal Implantation

Milena Alekst', Andrea Zabdr Perica Vasilje\d',
LjubiSaDordevi¢*, Stevo Najmah Vukoman Jokanout

Department of Biology and Ecology, Faculty of Sciemnd Mathematics, University of Nis,
Visegradska 33, Ni§, Serbfnstitute of Biomedical Research, Medical Facultyjversity of Ni§,
Bul. dr Z.Pindi¢ 81, Ni§, Serbia’Vin¢a Institute of Nuclear Sciences, Laboratory of Rtidh
Physics and Chemistry, P.O. Box 522, 11001 Belgradebia

Bone tissue reconstruction and reparation is bajlehge in medicine. Biomaterials based on
apatite are widely used in reparation of bone defethe aim of the study was to examine the
biocompatibility of two materials, porous apatiteA) and porous apatite with a thin film of
polymer-based ether modified starches (PA#S)ivo. Biomaterials PA and PA+S were implanted
in BALB/c mice subcutaneously in the interscapuégion and intraperitoneally. Each material has
been implanted alone and with blood plasma. After weeks, the implants with surrounding tissue
were surgically removed from mice. The tissues whken fixed in 10% formalin, decalcified in
formic acid and further processed by making higjiwlal preparations. Histological sections were
stained with Harris haematoxylin and eosin and Magschrome stains, and observed using light
microscopy. In all implants after 2 weeks we obedrvmacrophage/osteoclasts activity,
angiogenesis and genesis of collagen. These resfudtged that PA and PA+S have good biological
properties.

S4.2
Al,Fe-pillared Clay in Catalytic Wet Peroxide Oxidation of Azo Dyes:
the Influence of Dye Structure

Predrag Bankovf, Aleksandra Milutinovi-Nikoli ¢, Zorica Mojovi!, Andela Abu
Rabi-Stankowi', Natasa JoviJovii¢', Tihana Mudring', Dusan Jovanogt

University of Belgrade, Institute of Chemistry, Teology and Metallurgy,
Department of Catalysis and Chemical EngineeringgbdBeva 12, 11000 Belgrade, Serbia

Bentonite clay from “Bogovina” (Serbia) was pilldrevith AI** and F&" pillaring cations. Iron
to aluminium content in the pillaring solution wadjusted to be [F&(AI*" + FE€)]x100=15%.
Obtained pillared clay (denoted as AlFel5 PILC) wharacterized and used as catalyst in the
catalytic wet peroxide oxidation (CWPOQO) of Tartraziand Acid Yellow 99 azo dyes. The effect of
initial dye concentration, ranging from 10-50 ppaas studied on the example of Tartrazine. On
the basis of obtained results the initial reactayder was estimated. The conversion after 4 h
reached 99.8% in the most diluted Tartrazine smtuéit 60°C. The efficiency of the conversion of
Acid Yellow 99 on AlFel5 PILC by CWPO was testeddahe results were compared. It was
shown that the rate of conversion of Acid Yellowwas much higher. Complete decolorization in
the case of 25 ppm solution of Acid Yellow 99 washiaved after 1 h. Correlation between
structural properties of the dyes and their remetffadiency was proposed.

Acknowledgement: Supported by the Ministry of Edigra and Science of the Republic of
Serbia (Project 11145001).
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S4.3
Surface Modification of High Density Polyethylene ig Au® ion Implantation
Observed by Phase Imaging Atomic Force Microscopy

M. Nenadow!, J. Potonik?, S. Strbat Z. Rakaevi¢?

YInstitute of Nuclear Sciences \&ia, Laboratory of Atomic Physics, University of Belde, Mike
Alasa 12-14, 11001 Belgrade, Ser3lastitute of Chemistry, Technology and Metallurgy,
Department of Electrochemistry, University of Belde, NjegoSeva 12, 11000 Belgrade, Serbia

High density polyethylene (HDPE) has been modifigdAu” ions implantation with the energy
of 200 keV. The doses of implanted gold ions wdrex 10° 5 x 13> and 1 x 1¢ ions/cn.
Surface topography was observed by atomic forceascopy (AFM), while surface composition
changes were detected by phase imaging AFM. Pmadgses of AFM images has shown that both
physical and chemical changes occured on the suda&iDPE and that those changes depended
on the implantation dose. The implantation of golas caused a high degree of physical changes.
Breakpoints were observed for the implantation dufsé.4 x 10° ions/cnf. Physical changes are
confirmed by the analysis of mean square roughaedspower spectral density (PSD) slopes as
functions of the implantation dose. The positior dalf-width of peaks in histograms of phase
AFM images confirmed the changes in surface contiposi

S4.4
Organo-composite Ceramics: Synthesis and Applicatio

Natasa JoviJoviié', Aleksandra Milutinowi-Nikoli¢', Marija Zuni', Predrag
Bankovit', Andela Abu-Rabi Stanko¥t, Ana Ivanové-Sasé!, Dusan Jovanost

'University of Belgrade — Institute of Chemistry,chaology and Metallurgy, Department of
Catalysis and Chemical Engineering, NjegoSev@&Rjrade, Republic of Serbia.

The synthesis of organo-bentonites (OBs) obtaingdmodification with quaternery alkyl
ammonium cations (QAACS), their characterizatiod amaluation of their efficiency as adsorbents
for organic and inorganic agueous pollutants wagstigated. In this work starting material was
bentonite clay from Bogovina, Serbia, with partidemeters of up to 74um. The amount of
incorporated QAACs corresponded to 0.0, 0.2, 0.6,ahd 2.0 CEC value of the clay. The phase
composition, textural and morphological propert@sstarting material and OB samples were
determined by XRD and IR analyses, physisorption and SEM microscopy. It was found tha
applied modification procedures resulted in thelwesige exchange of cations from the smectite
interlamellar region, with no impact on the accompag minerals present in bentonite (quartz,
calcite, feldspar). The modification of clay sudaeith QAACs is a method to obtain organoclays
by transforming clay surface from organophobic ttorgyly organophilic and therefore increasing
the adsorption capacity for the adsorption of omapollutants. In addition, this kind of
modification greatly increases anionic adsorpti@pacity especially when surfactant loading
exceeds the CEC of clay. This kind of QAAC-contagniorganobentonite has been extensively
used for a wide variety of environmental applicasio

Acknowledgements: This work was supported by thaistiy of Education and Science of the
Republic of Serbia (Project Il 45001).

20



The First Serbian Ceramic Society Conference »AdedrCeramics and Application«
May 10-11, 2012, Serbian Academy of Sciences ansl Knez Mihailova 35, Belgrade, Serbia

S4.5
Structure—property Relationships in Poly(glycidyl methacrylate-co-ethylene
glycol dimethacrylate)/clay nanocomposites

M. Zuni¢!, Z. Vukovi!, D. Lorcarevict, D. Maksirf, Z. Sandi?,
A. Nastasowi®, A. Milutinovié¢-Nikoli¢!, D. Jovanowi*

YUniversity of Belgrade - Institute of Chemistry,chmology and Metallurgy, Center for Catalysis
and Chemical Engineering, Njego$eva 12, 11000 BdkyrSerbigUniversity of Belgrade, Viea
Institute of Nuclear Sciences, P.O. Box 522, 11Béthrade, SerbigUniversity of Belgrade -
Institute of Chemistry, Technology and Metallur@genter for Chemistry, NjegoSeva 12, 11000
Belgrade, SerbidFaculty of Sciences, University of Banja Luka, Méad Stojanovia 2, Banja
Luka, Bosnia and Hercegovina (Republic of Srpska)

In situ polymerization was used to synthesize poly(glycichethacrylatezo-ethylene glycol
dimethacrylate)/bentonite nanocomposites, by addagous amounts of raw or acid modified
bentonite clays of different origin (Bogovina, Sarbnd Wyoming, USA) in previously optimized
reaction mixture for synthesis of macroporous dnossd poly(glycidyl methacrylatee-ethylene
glycol dimethacrylate) copolymer. Samples were abt@rized by Attenuated Total Reflectance
(ATR) Infrared (IR) spectroscopy, Scanning ElectiMitroscopy (SEM), Transmission Electron
Microscopy (TEM), thermogravimetric (TG) and elertedrand textural analysis (mercury intrusion
porosimetry and low temperature physisorption dfogen). The FTIR and TEM confirmed
incorporation of acid modified bentoniteinto the potymer structure and formation of
nanocomposites in form of both intercalated anadleated nanocomposites. Significant increase of
specific surface area, pore volume and porosityparfocomposites in comparison to copolymer
were obtained. The obtained composites retainenl thacroporosity and might be used in all
applications that involve macroporous copolymerd, @ue to the altered thermal properties, their
application may be extended.

Acknowledgements: This work was supported by thaistiiy of Education and Science of the
Republic of Serbia (Projects Il 45001 and Il 4990The authors are grateful to Dr Katja Loos, Dr
Gerrit ten Brinke and Ivana Vukdvifrom Zernike Institute for Advanced Materials, fokr
Chemistry Department (University of Groningen, Toetherlands) for access to the Transmission
Electron Microscope.
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S4.6
Conservation, Restoration and Reconstruction of W&lPaintings

in St. Nikola Church - Palez near Studenica

Radomir Samardzi

University of Arts in Belgrade, Faculty of Appligkts, Kralja Petra 4, 11000 Belgrade, Serbia

The goal of this project was to educate young dagpstudents of Faculty of Applied Arts in
Belgrade in the field of conservation and restoraf wall paintings. We intended that students,
by working on original 14th century wall paintinigalize their five year education, as well as to
contribute to the protection of Serbian culturatl dmstorical heritage. We used the latest methods
and the most adequate materials in conservatiomemtdration of immovable cultural heritage, and
we respected the principles of conservation-regtorathics. The project is conducted completely
successfully, wall painting is conserved, restoredpnstructed and prepared to be returned on a
wall surface from which it originally fell, and @onfirmed the ability level of graduate students in
their line of work. This project meant extension safccessful cooperation between Faculty of
Applied Arts and Office of the Republic Protectiof Cultural Monument in Belgrade, which
entrusted this work to professors and studentseofdculty.
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PO1
Electrical Properties of Sintered Magnesium- titanée Ceramics

S. Filipovic!, N. Obradow’, M. Sepanow?, V.B. Pavlové!, V. Paunow?®

YInstitute of Technical Sciences of SASA, Knez Mibea 35/IV, 11000 Belgrade, Serbia,
%Institute of Physics, University of Belgrade, Peagca 118, 11080 Belgrade, Serbia,
3Faculty for Electronics, University of Ni§, Aleksé#na Medvedeva 14, 18000 Ni§, Serbia

Mixtures of MgO and Ti@were mechanically activated in a planetary ball for different

time intervals. Thus obtained powders were sintaneal furnace for 2 h at temperature of 1300

in air atmosphere. Raman scattering spectroscopyoatn temperature has been used for
characterization of sintered samples. Very sim#pectra for all samples were observed, which
indicate that there has been structure recoverynglureatment at higher temperature. SEM
analyses were performed in order to investigatecefbf activation and sintering process on
microstructure. Electrical measurements showeckmdiffce in dielectric constant)( loss tangent
(tgo) and specific resistancg)(as a function of time of mechanical treatmente &hm of this paper
was to determine optimal parameters for materiedpgration with a goal to obtain dense ceramic
with appropriate characteristic.
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P02
Kinetics of Mechanically Activated TiO,-based Oxides Followed by DTA

N. Obradowt', V.P. Pavlow?, S. Filipovit!, D. Kosanow!, V.B. Pavlovi!

YInstitute of Technical Sciences of SASA, Knez Mibeg 35/IV, 11000 Belgrade, Serbia,
“Faculty of Mechanical Engineering, Belgrade UniitgrKraljice Marije 16, 11000 Belgrade,
Serbia

TiO,-based materials are widely used in productioneséimic capacitors and semiconductors.
The conventional method of ceramics synthesisgaiethe solid-state reaction between ;JT&nd
other compounds (BaGPOBaO, ZnO, MgO and SrC{at high temperatures. During this reaction
control of final stoichiometry and powder charastiies are difficult to maintain, because of the
lack of the consistency in initial raw material'sxtare and the existence of local inhomogeneities
in reaction product which occur as a result of mptete mixing and incomplete reaction of the
constituents. In the most cases the sintering ikimeatf these ceramics are determined by several
parameters, including pressed powder density, m#serparticle size, sintering temperature,
atmosphere etc. As a result, during thermal treatmmass transport by plastic flow, bulk diffusion,
surface and volume diffusion, grain boundary diffas or a combination of these processes may
occur. In order to produce nanocrystalline powderd improve the sintering kinetics, high energy
mechanical activation can be employed among otlethaoals.

DTA analyses indicated that the position of DTA #esmic peak assigned to the process of
ceramics formation was shifted toward lower tempugess in activated samples. The distinction in
that peak magnitude due to activation process Wwasrged as well. These results pointed out an
increase of the solid state reaction rate, duetivaion process. It was concluded that mechanical
activation provoked the acceleration of mass trarignd enhanced the nucleation probability of a
new phase, which caused the decrease of synteasisan temperature.

P03
The Influence of Mechanical Activation on SinteringProcess
of BaCOs-SrCO5-TiO, System

D. Kosanowé®, N. Obradow!, M. Mitri¢?, V. Paviovi!, M.M. Risti¢®

YInstitute of Technical Sciences of SASA, Knez Mibea 35/1V, 11000 Belgrade, Serbfihe
Vinca Institute of Nuclear Sciences, Belgrade Univgr€iondensed Matter Physics Laboratory,
P.O. BOX 522, 11001 Belgrade, SerBerbian Academy of Sciences and Arts, Knez Mihailov

35, 11000 Belgrade, Serbia

In this articlethe influence of mechanical activation on sintenomgcess of barium-strontium-
titanate ceramics has been investigated. Both otwaéed and mixtures treated in planetary ball
mill for 5, 10, 20, 40, 80 and 120 minutes weretesiad at 1100-14008C for 2 hours in air
atmosphere. The influence of mechanical activabioiphase composition and crystal structure has
been analyzed by XRD, while the effect of activatand sintering process on microstructure was
investigated by scanning electron microscopy. & been established that temperature of 000
was to low to induce final sintering stage for thgstem. Electrical measurements have been
conducted for the densest ceramics sintered at 42@6r 2 hours.
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P04
Structural Changes, Dielectric and Ferroelectric Poperties
of Tribophysically Activated BaTiO3

V.P. Pavlové', V.B. Pavlovi??, J. Blanus G. Brankow®, M. Spreitzet, J. Krst’

YFaculty of Mechanical Engineering, University ofi@ade, SerbidFoA, Department of Physics
and Mathematics, University of Belgrade, Serfiistitute of Technical Sciences of SASA,
Belgrade, SerbidVin¢a Institute of Nuclear Sciences, University of Beltp, Serbiglnstitute for
Multidisciplinary Research, University of BelgraderbiaJozef Stefan Institute, Advanced
Materials Department, Ljubljana, Slovenimstitute of Chemistry, Technology and Metallurgy,
Department of Catalysis and Chemical Engineeringyé&rsity of Belgrade, Serbia

In order to obtain nanocrystalline material whicancbe used in MLCC production, the
investigations of the influence of BaTij@owder tribophysical activation (TPA) on its stuuetl
changes, dielectric and ferroelectric propertiegehlaeen performed. Microstructure development
and crystal structure have been studied by merporgsimetry method, SEM, EDS and X-ray
powder diffraction analyses. The modifications @lektric and ferroelectric properties of sintered
samples have been examined and correlated withhaakstructural changes induced by TPA of
starting powders. It has been found that dieleand ferroelectric properties of tribophysically
activated BaTi@ could be tuned by controlling the grain size aattide strain of activated
nanostructured material.

P05
Obtaining of Ceramic Materials by the Method of theThermal Transformation
of Cation Exchanged Zeolites

Ana Radosavljevi Mihajlovi¢*, Jovica Stojanovf, Anja DoSen Predrag Vuli®

YInstitute of Nuclear Sciences \&a, P. O. Box 522, University of Belgrade, 11000¢Badie,
Serbia/Institute for Technology of Nuclear and Other MimeRaw Materials, Franchet d Esperey
86, P.O. Box 390, 11000 Belgrade, Serffmculty of Mining and Geology, Laboratory for
Crystallography, University of BelgradbuSina 7, 11000 Belgrade, Serbia

The method of the thermal treatment of cation ergbd zeolites (ZTIT) is shown as very
acceptable for synthesis of alkaline earth andliakdramework aluminosilicates. In this work, are
presented the results of the thermally induced @lvamsformation of Ba, K, Ag and Pb-exchanged
LTA zeolites. The phase conversions in the tempesgatange from room temperature to 1300 °C
were investigated and followed by thermal (DTA/TGX}ray powder diffraction and SEM/EDAX
analyses. Also, we investigated the XRD pattere lmoadening and influence of the different
cations to the microstructure parameters. The akgstucture and microstructural parameters were
refined using Rietveld method. It is concluded thattype and valence state of the extraframework
cations give rise to recrystallization of amorpheubstances to the different framework topologies.
Keywords - Ceramics, ZTIT synthesis, X-ray powder diffractionicrostructure.
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P06
Pore Geometry of Ceramic Device: the Key Factor dDrug Release Kinetics

BozanaColovi¢, Dusan Milivojeve, Branka Bald Stoji¢, Vukoman Jokanoi

Institute of Nuclear Sciences “\ia“, Laboratory for Radiation Chemistry and Physics,
University of Belgrade, Belgrade, Serbia

Release kinetics of tigecycline, a potential antibiin treatment of osteomyelitis, from calcium
hydroxyapatite (CHA), as one of the most importegrtamic materials in bone tissue engineering,
was investigated in this study. Tigecycline, iniddtate, was mixed with CHA powder and the
obtained mixture was compressed into tablets. €lease of tigecycline from these tablets in a pH
7.4 phosphate-buffered saline solution was meadwetl UV-VIS spectrophotometer. The release
time varied from 5 to 30 days, depending on thdiegpressure during tablet compression and
drug concentration. A new drug release mechanighdatermines the relationship between pore
sizes and drug release rate is suggested hergpldies and quantifies the drug release kinetics
based on pore sizes and pore size distribution.

PO7
Up-conversion Luminescence in HY and Tm** co-doped Y,03:Yb*"
Fine Powders

V. Lojpur’, M. Nikoli¢?, L. Margi¢*, M.D. Dramtanirf, O. MiloSevi'

YInstitute of Technical Sciences of SASA, K. Miha#o35/IV, Belgrade, Serbia,
2\/in¢a Institute of Nuclear Sciences, University of Baltg, P.O. Box 522, Belgrade, Serbia

Fine yttrium oxide powders doped with ¥band co-doped either with Thor Ho®" were
synthesizediia spray pyrolysis at 900 °C using 0.1 M nitrate preor. Synthesized powders were
additionally thermally treated at 1100 °C for 24the characterization was done through X-ray
powder diffraction (XRPD), scanning electron miaogy (SEM) and photoluminescent
measurements (PL). Generation of cubic bixbytectiine with space groula-3 is confirmed in all
samples. Spherical particles with the mean size 280 nm generated through volume precipitation
and collision of much smaller nano grains exposetaiedegree of porosity which increase further
with the powder calcination. Powder’'s optical cltéeazation includes infrared, visible and
ultraviolet spectra measurements as well as detatian of the lifetime. The amplified emission
intensities and enhanced lifetime in thermally tedasamples are correlated with the powders
morphological and structural changes.
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Aerosol-assisted Processing of Dopamine-Ty@olloidal Solution

lvan Dugandii', Dragana Jovanodf, Lidija Margic",
Zoran Saponj?, Olivera Milosewvé’, Jovan Nedeljkog?

Ynstitute of Technical Sciences of SASA, Knez Mibea 35/1V, 11000, Belgrade, Serbia
?Laboratory for Radiation Chemistry and Physics,ddiinstitute of Nuclear Sciences,
Belgrade University, P.O. Box 522, 11001 Belgra#erbia

Set of colloidal TiQ nanoparticles solutions (THONPs) were surface modified with the
different quantities of dopamine (DA) and then ased as precursors for the synthesis of DA
modified submicronic Ti@ particles (DA-TiIQ SPs). Low temperature (15C) aerosol-assisted
route (spray drying) is used for the generatiothef un-agglomerated spherical particles with the
mean size of 430 nm that are composited from muuhller crystalline sub-units. Detailed
structural and morphological characterization of-Di®, NPs and SPs were performed by X-ray
powder diffraction (XRPD) analysis, scanning arahsmission electron microscopy (SEM/TEM)
and laser particle size (LPS) analysis. Particledase structure and optical properties were
followed using FT-IR and UV-Vis spectroscopy. Olvsel optical characteristics of both DA-THO
NPs and DA-TIQ SPs expose narrowing of effective band gap for dhme value of 1.3 eV
implicating the preservation of colloidal nanopads characteristics in submicronic powders.

P09
Structural Characterization of the Nickel Thin Film
Deposited by GLAD Technique

J. Potanik®, M. Nenadow!, B. Joki?, S. Strbat Z. Raka@evié!

Vinga Institute of Nuclear Sciences, Laboratory of Aim®hysics, University of Belgrade, Mike
Alasa 12-14, 11001 Belgrade, Serl3iaculty of Technology and Metallurgy, University of
Belgrade, Karnegijeva 4, 11000 Belgrade, Serisfitute of Chemistry, Technology and
Metallurgy, Department of Electrochemistry, Univgref Belgrade, NjegoSeva 12, 11000
Belgrade, Serbia

In this work, a columnar structure of nickel thiinf has been obtained using an advanced
deposition technique known as Glancing Angle Damos{GLAD). Nickel thin film was deposited
on glass sample at the constant emission curredf08f mA. Glass sample was positioned 15
degrees with respect to the nickel vapor flux. Dhéained nickel thin film was characterized by
Atomic Force Microscopy (AFM) and by Scanning Eteot Microscopy (SEM). The depth
analysis of the structure was also examined by B& and SEM through a cross section imaging
of the nickel thin film. Analysis indicated thatetfiormation of the columnar structure occurred at
the film thickness of 11m, which was achieved for the deposition time bb8rs.

27



The First Serbian Ceramic Society Conference »AdedrCeramics and Application«
May 10-11, 2012, Serbian Academy of Sciences ansl Knez Mihailova 35, Belgrade, Serbia

P10
Characterization of Mechanochemically Synthesized
Ca0-Zn0O/K,0 Mixed Oxides

Zeljka Kest!, lvana Luké!, Miodrag Zduji?,
Dusan Jovanour, Hui Liu®, Dejan Skal&®

YUniversity of Belgrade, Faculty of Technology anetsllurgy, Karnegijeva 4, 11000 Belgrade,
SerbiaInstitute of Technical Sciences of SASA, Knez Mibea 35, 11000 Belgrade, Serbia,
3University of Belgrade, Institute of Chemistry, Tieology and Metallurgy, Department of
Catalysis and Chemical Engineering, Njego$eva 1200 Belgrade, Serbidniversity of

Geosciences, School of Environmental Studies, Wdl3@974, PR China

Room temperature ball milling of CaO and ZnO powaetture (using molar ratio of CaO:ZnO
of 1:2) with the addition of stoichiometrically néiged amount of water to form calcium zinc
hydroxide hydrate (Caz(OH)s-2H0) and subsequent calcination at 7@0 was conducted. In
order to improve basicity of mixed oxides, calciamc hydroxide hydrate was modified by the
addition of promoters. The addition of promoteinitial powder mixture such as,RO; and KOH
(with molar ratio of promoter to CaO of 1:10) wdmwn to effect the mechanochemical reaction.
The prepared catalysts were characterized by Xdiffnaction (XRD), thermogravimetric analysis
(TGA), base strength using Hammett indicator metnod scanning electron microscopy (SEM and
SEM-EDS). The results showed that, during mechagmoatal treatment, CaO, ZnO and®
reacted rapidly to form CaZfOH)s-2HO, and this was the same when promoters were sgy.
difference was in basicity of the catalysts, angpagite of the expected, results showed that the
addition of promoters did not cause an increadeasicity. On the other hand, addition of KOH to
initial powder mixture caused increase of carbam&demation during mechanochemical treatment.
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Structural Investigations of Polyvinyliden Fluoride Thin and Thick Films

V.B. Pavlovit™? D.K. Bozané®, V.P. Pavlow®, R. Dofilovié?,
J. Pajowé®, M. Duki¢®, B. Vlahovi>®

'FoA, Department of Physics and Mathematics, Unitiecs Belgrade, Serbid|nstitute of
Technical Sciences of SASA, Belgrade, Serbiica Institute of Nuclear Sciences, University of
Belgrade, SerbidFaculty of Mechanical Engineering, University ofi@ade, Serbi€North
Carolina Central University, Durham, NC, USNASA University Research Center for Aerospace
Device Research and Education and NSF Center &faRes Excellence in Science and
Technology Computational Center for FundamentalApplied Science and Education, North
Carolina, USA

Polyvinyliden fluoride (PVDF) is a low-density flugpolymer that exhibits piezoelectric and
pyroelectric properties. It can be used in the dhaln semiconductor, medical and defense
industries, as well as in aviation and aerospagiicgions. Crucial factors that lead to the PVDF
ferroelectric properties and determine its piezctele mechanical, optical, electrical and thermal
properties are its polar conformations, crystalicttire, and crystallinity. These characteristics of
the material significantly depend on the conditiarsed in the processing of polymer films.
Therefore, we investigated structure and morphotafghin and thick PVDF films obtained by spin
coating and solution casting methods, respectivi&iyictural investigations of PVDF thin and thick
films were performed by the X-ray diffraction (XRDjifferential scanning calorimetry (DSC) and
Fourier transform infrared spectrometry (FTIR) noelb, while microstructure morphology has
been analyzed by scanning electron microscope (SElY)smission electron microscopy (TEM)
and atomic force microscopy (AFM). Present reswitsenable optimization of PVDF processing
techniques for the production of pressure and HR@es.

P12
A Matlab/Simulink 3D Model of Metal Rings and Discsfor
Ultrasonic Sandwich Transducer Design

Igor Jovanou, Dragan Mai¢', Vesna Pauno¥f,
Milan Radmano\d’, Vojislav V. Miti¢™?

YUniversity of Ni§, Faculty of Electronic EngineegirNi§, Serbia,
%Institute of Technical Sciences of SASA, Belgra8etbia

Metal-endings are integral part of different ultiaE sandwich transducers. In this paper a new
Matlab/Simulink 3D model of of the finite metal g& and discs of various dimensions is realized.
With this model, which describes both the thicknessl the radial resonant modes, and the
coupling between them, mechanical impedance ot#imeple can be easily computed. Resonance
frequency-length curves for rings and disks witlrioizs materials and for different selected
dimensions are given. Also, comparisons of theedkifit approaches in determining of their
resonant frequencies are shown. The proposed Maihablink model requires simpler
implementation than other analytical models. Thetbded modifying of 1D theory and simplified
modelling and projecting of the ultrasonic sandwidnsducers with short-endings. Finally, the
computed and experimental results are compared.
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Structure and Properties of Nanosized Nickel Ferrié Synthesized
by Solid-State Reaction Route

VladanCosovit', NadeZzda Talijah AleksandaCosovi?, Dragana Zivkod®,
Ljubia Balanow®, Toméas Zak Bohumil David

YInstitute of Chemistry, Technology and Metallurgniversity of Belgrade, Njego$eva 12, 11000
Belgrade, Serbig|nstitute for Technology of Nuclear and Other Mi@lgRaw Materials, Franse d’
Eperea 86, 11000 Belgrade, SerBigchnical Faculty in Bor, University of Belgradepjgke
Jugoslavije 12, 19210 Bor, Serbftstitute of Physics of Materials AS CR, v.v.i.7Kova 22, CZ-
616 62 Brno, Czech Republic

The soft ferrites are the most widely used groupmafgnetic materials and represent very
important basic functional materials. Essentialhey are non-conductive ceramic materials based
on iron oxides and oxides of other metals. Synthesinanosized NiR®, has been extensively
studied and accordingly there are various synthesisniques available. As each of them is being
characterized by different disadvantages investigabf alternative processing routes is still
burning topic. Considering that the magnetic propsrof nanocrystalline NiR©, ferrites are
directly related to their structure and phase caiijpm, formation of magnetic microstructure of
the nanosized nickel ferrite, synthesized via &ssihte reaction route was analyzed and discussed
through structural, compositional and magnetic ati@rization of obtained reaction products.
Initial annealing of the starting oxides mixture7@0°C did not allow us to observe formation of the
desired magnetic phase. In contrast, subsequemhdheagnetic measurements (TM) up to DO
indicated the considerable increase of the net etagmoment. This can be reasonably assigned to
the changes in phase composition and formationagjnatic NiFeO, structure during the heating
cycle as well as to “field cooling process” and m@edecrease in thermal energy during the
following cooling cycle. Nanosized Nik®, phase formation has been confirmed by the subseéque
X-Ray and Mdssbauer phase analyses and its namatngs structure by X-Ray and SEM/TEM
techniques. The obtained hysteresis loop takergud8M after TM suggest the increased volume
of magnetically active material and thus additibnaupport the previous findings.
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Magnetic Properties of NiCuZn LTCC Ferrite Material
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'University of Kragujevac, Technical Faculfgiak, Svetog Save 65, 320@ak, Serbia,
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Obradovéa 6, 2100 Novi Sad, Serbfa/ienna University of Technology, Institute of Senaad
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In this study, properties of soft-magnetic nickelezferrite manufactured using the standard
LTCC (Low Temperature Co-fired Ceramitgchnology were presented. The commercial ferrite
tape ESL 40012 was used for the toroidal core patjpa, implementing structuring of tapes by
means of laser micro-machining, laminating and idag the stack of 62 LTCC tape layers.
Isostatic lamination of the collated layers wasfqrened at a pressure of 140 bars, for 5 minutes.
Firing of the laminated stack has been conductetbix furnace at a peak temperature of 1160 K
and a total firing cycle time of 16 hours. Dimemstf the finalized ferrite toroid are: inner diamet
4 mm, outer diameter 6.6 mm and height 3 mm.

B-H hysteresis loops were measured with BROCKHAWSté&r MPG 100D system using the
maximum excitation of 2 kA/m and frequencies ugdltkHz. The hysteresis loop of LTCC NiZn
ferrite toroidal cores has an R-shape with satomadf 0.33 T and remanence ratio ofE8~ 0.56.

The role of magnetization reversal is the real patar of dynamic hysteresis loops. The effect of
frequency with the sinusoidal flux density was ekad at 50, 500 and 1000 Hz. Frequency
dependence of total power loss fhat consist of hysteresis and eddy-current lossas
investigated. As the hysteresis losses are prap@ity to the frequency (~ f) and eddy-current
losses are proportionally to the square of frequénd?) separation between these components was
performed.

Attained relative magnetic permeability = 450 (at 0.16 T, 500 A/m) is in agreement with the
ESL 40012 ferrite commercial samplés (> 450) prepared by LTCC technology.
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Evaluation of Fly Ash Pysico-chemical Characteristis as Component
for Eco-ceramic and Sintered Materials

Anja Terzit!, Ljubica Pavlow?, Nina Obradow®, Vladimir Pavlovi?,
Zagorka Radojevt, Ljiljana Mili¢i¢', Zagorka Aimovié-Pavlovi’

YInstitut for Materials Testing, Belgrade, SerBiastitute for Technology of Nuclear and Other
Raw Mineral Materials, Belgrade, Serbimstitute of Technical Sciences of SASA, Belgrade,
Serbia,*University of Belgrade, Faculty of Technology anetsllurgy, Belgrade, Serbia

The aim of the presented study is to evaluatezatibbn potential of the fly ash which is the
main residue from the coal combustion thermal-glabtecades long high production of fly ash
represents extreme hazard for the environment.stdr@age problem of this waste material is also
alerting. Thus, recycling and reapplication of #igh in construction materials industry is the only
economic solution. The well-knows examples of fjraeapplication as a component in cement,
mortar, concrete, bricks and tiles are not enongineans of reusing extreme amounts of this waste
material. Therefore, new applications in ash-basedposites have to be developed: eco-ceramic
materials and sintered materials for refractoryfgrarances. In this investigation, characterization
of three different fly ash capacities was used asebfor further fly ash utilization possibilities
analysis. Accent was on the investigation of tlyeath mineralogical and chemical composition.
Thermal stability of crystalline phases was invgstied with DTA. Macro-performance was
correlated with the microstructure of fly ash saddiby means of XRD and SEM analysis.
Furthermore, content of trace elements, physiconoted characteristics and leaching toxicity tests
were carried out. Comparing the properties of itigated fly ashes with standard values, it could
be presumed that fly ash originating from Serbiawgr plants can be potentially useful for high
value products - eco-ceramic and refractory/siat@naterials manufacturing.

Key words: fly ash, microstructure, potential ragsieco-ceramic, sintering.
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Principles of Choice of Refractory Coatings
Used in Lost Foam Casting Process

Aurel Prsté!, Zagorka Aimovi¢-Pavlovic?, Anja Terzé®, Ljubica Paviow’

!AMI Belgrade, SerbigUniversity of Belgrade, Faculty of Technology anetsllurgy, Belgrade,
SerbiaInstitut for Materials Testing, Belgrade, Serfilastitute for Technology of Nuclear and
Other Raw Mineral Materials, Belgrade, Serbia

For productionof the castings with favorable properties refragtooatings with the advance
guality setting must be used. During the castihg,ldasic role of coating is creation of an effitien
refractory barrier between sandy substrate anddiquetal flow. The coating properties required
(refractoriness, favorable gas permeability, egplieation and adhesion to sand mold surfaces and
polymer model surfaces in the Lost foam castingcgss, easy adjustment of thickness of the
coating layer, high drying rate without cracking @moval of the dried coating layers) were
achieved by optimization of coating composition ahnelir production technology. As refractory
coating fillers, cordierite, talc, mica, zircon amdillite were chosen due to their properties: ¢iy |
heat spread coefficient; (2) relatively high mejtiemperature; (3) no soaking up with liquid metal,
(4) no gas production when in contact with liquicetal. The sediment stability of coating
suspension is an important coating property. Déffiéikinds and quantities of additives were tested,
as well as their activation procedures, with an ammenable easy additive absorption to the
refractory filler particles, maintenance of thdeiilin a dispersed state and prevention of therfill
building up. Bonding agents within the coating vea®sen in regard to the size and shape of the
refractory filler particles and in order to enabtanection between the particles and to secure good
adhesion of refractory particles to the observethsa of either the sandy mold or polymer model.
Alcohol was used as a liquid solvent, as well atkewdt was concluded that the optimal density of
refractory coating was 2 g/ém

Key words:refractory coating, Lost Foam casting process,ityuaf castings, high temperature
material.
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Properties of Cement Composites Made With Silica Fue and Microfibers

Dragica Lj. Jevii, Aleksandar R. Sa¥i

Faculty of Civil Engineering, University of BelgradBulevar kralja Aleksandra 73, 11000
Beograd, Serbia

The results of testing cement composites with &ufdibf silica fume and monofilament
polyacrylonitrile (abbreviated PAN) fibers are peted in the paper. The goal of such laboratory
tests was to study the influence of silica fume BAdN fibers on cement composites. Four types of
cement composites were made: M1 — reference cemnemposite; M2 - with the addition of silica
fume in the amount of 10%, M3 - silica fume (10%}&AN fibers (0.61 kg/f), and M4 - silica
fume (10%) and PAN fibers (3.04 kglinComparative tests were carried out in the fiegmsity)
and hardened state (density, absorption, shrinkegmpressive, flexural and tensile strength,
adhesion to concrete). Based on the experimergaltse silica fume and PAN fibers can enhance
the properties of cement composites. The percerdhgéica fume and fibers should be carefully
selected on the experimental basis. The additiasilich fume and fiber reinforcement in the form
of PAN fibers increases the compressive and terssiength at 28 days up to 20% and 30%,
respectively. Shrinkage can be reduced by a maximiu@?%. Also, the findings indicate that the
adhesion to concrete can be increased approximapeiy 15%.

P18
Methanol Electrooxidation on PtRu Modified Zeolite X

Zorica Mojovk, Tihana Mudriné, Andela Abu Rabi-Stanko¥j Ana Ivanowe,
Sanja Marinow, Marija Zunt, DuSan Jovanovi

University of Belgrade, Institute of Chemistry, Teology and Metallurgy, Department of
Catalysis and Chemical Engineering, NjegoSeva 120Q Belgrade, Serbia

Pt-Ru alloy is regarded as the most active eleatadgst for both CO and methanol oxidation
Different support materials for PtRu alloys sucltasventional Vulcan XC carbon black, graphite,
carbon nanotubes, zeolite material were investipet®rder to obtain more efficient electrocatalyst
for methanol electrooxidation.

The zeolite has acidic protonic entities on itsfae providing more hydrophilic surface, and
therefore, lower resistance and less ohmic drop tha carbon support. In this work, zeolite NaX
(faujasite type) was used as a support for platinutimenium catalys.t A procedure for thermal
decomposition of noble metal acetylacetonates fmsle noble metal clusters on the surface of
solid support was adapted by authors to introduml@lenmetal clusters in zeolite cavities. The
effectiveness of this composite material for methaiectrooxidation from alkaline solution was
investigated by cyclic voltammetry.

The influence of the concentration of supportingceblyte, scan rate and rotation rate on the
reaction of methanol oxidation was investigatede dhtained activity was compared with literature
data for similar catalysts.

Acknowledgment This work was supported by the Ministry of Educat@nd Science of the
Republic of Serbia (contract No Il 45001).
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Organobentonites as Multifunctional Adsorbents
of Organo/inorganic Aquatic Mixtures

Nata3a JoviJoviié', Aleksandra Milutinowi-Nikoli¢', Marija Zuni', Predrag
Bankovit!, Biljana Dofinovi¢?, Ana Ivanové-Sasé!, Dusan Jovanout

University of Belgrade — Institute of Chemistry,chaology and Metallurgy, NjegoSeva 12,
Belgrade, SerbidDepartment of Catalysis and Chemical Engineerfibgpartment of Chemistry

Partial substitution of naturally present cationsthe interlayer region of bentonite clay with
guaternary alkyl ammonium cations (QAACs) with l1&hon atoms in one alkyl chain was
performed. The amount of QAACs used for the modifan corresponded to CEC value<of.0.
The aim was the synthesis of organobentonites (Q@BS) multipurpose adsorption properties.
These materials could be used for the treatmegboiplex and highly polluted wastewaters (e.g.
from textile industry). The organo/inorganic mix@arused as adsorbates consisted of: i) three
textile azo dyes (Acid Yellow 99 — AY99, Acid Oramd0 — AO10 and Reactive Black 5 — RB5);
i) three heavy metals cations @bCdf* and Nf*); iii) selected textile dyes and heavy metal
cations (AY99, AO10, RB5, Bl Cd®* and N*). The initial concentration of each pollutant vés
mg dm®. Dye concentration monitoring was performed by UM spectroscopy, while metal
cations concentrations were estimated using ICP-QBES8 study confirmed the feasibility of using
partially substituted OBs as adsorbents for theukaneous adsorption of organic and inorganic
pollutants from aqueous solutions.

Acknowledgements: This work was supported by thaistiiy of Education and Science of the
Republic of Serbia (Project Il 45001).
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p-Nitrophenol Electro-oxidation on BTMA- bentonite Modified Electrode

A. Abu Rabi-Stankom, A. Milutinovi¢-Nikoli¢, N. Jove-Jovici¢, P. Bankow,
M. Zuni¢, Z. Mojovi¢, D. Jovanoud

University of Belgrade - Institute of Chemistry,chmology and Metallurgy, Center for Catalysis
and Chemical Engineering, NjegoSeva 12, 11000 BdiyrRepublic of Serbia

A glassy carbon electrode (GCE) was modified witin tlayer of Na-enriched bentonite and a
series of benzyltrimethylammonium (BTMA)- bentositwith different BTMA/bentonite ratios.
The aim was to investigate electrochemical behawiosynthesized BTMA-bentonites and to
correlate it with the textural propertieshe organo-bentonites were characterized usingyX-r
diffraction, Fourier transform infrared spectrosgognd nitrogen adsorption-desorption method.
Monolayer arrangement of BTMA in the interlayer opaof smectite was confirmed. A
deterioration of textural properties was observeth the increase of BTMA loading'he cyclic
voltammetry was used for the investigation of eeebxidation ofp-nitrophenol p-NP) in acidic
medium on BTMA-B modified GCE. The electrochemiaativity of BTMA-B based electrodes
increased with BTMA loading. It can be assumed thatincreased electrode activity towareNP
was achieved due to the adsorption ppfNP on the electrode surface, since the adsorption
commonly precedes the electro-oxidation process.

35



The First Serbian Ceramic Society Conference »AdedrCeramics and Application«
May 10-11, 2012, Serbian Academy of Sciences ansl Knez Mihailova 35, Belgrade, Serbia

P21
Amino-modified Poly(glycidyl methacrylate) Based Naocomposites:
Textural Properties and Application

M. Zuni¢t, S. Marinové?, A. Milutinovié¢-Nikoli¢*, Z. Vukovié!,
D. Maksirf, A. Nastasow®, D. Jovanowi*

YUniversity of Belgrade - Institute of Chemistry,chmology and Metallurgy, Center for Catalysis
and Chemical Engineering, Njego$eva 12, 11000 BdkyrSerbigUniversity of Belgrade, Viea
Institute of Nuclear Sciences, P.O. Box 522, 11B6thrade, SerbigUniversity of Belgrade -
Institute of Chemistry, Technology and Metallur@enter forChemistry, NjegoSeva 12, Belgrade,
Serbia

Crosslinked macroporous poly(glycidyl methacrylateethylene glycol dimethacrylate) and
copolymer nanocomposite with acid modified ben®miay were prepared by radical suspension
copolymerization and functionalized with diethylen@mine. Both samples were characterized by
elemental and textural analysis (mercury intruspmmosimetry). The incorporation of the acid
modified clay into the copolymer matrix lead to tinerease of porosity, total pore volume and
particularly specific surface area, while the psscenly slightly altered the acid—base properties.
The obtained amino-functionalized nanocomposite wwsted as 4-nitrophenol (4-NP) sorbent. The
influence of pH, sorption timandinitial 4-nitrophenol (4-NP) concentration gorption efficiency
of synthesized samplesas studied.Since the pic of the functionalized copolymer and the
functionalized composite was the same, and the atmadlamino groups was slightly higher for the
copolymer, the enhanced sorption properties camadogibed to improved textural properties of
composite, particularly the increased specificazgfarealhe isotherm data were best fitted with
Langmuir model, while the sorption dynammiseyed the pseudo-second-order kinetic model. The
results in this study show great potential for gesig functionalized macroporous glycidyl
methacrylate copolymers and their acid modifiedtteite composites as promising sorbents in 4-
nitrophenol removal from wastewaters.

Acknowledgements: This work was supported by theistiy of Education and Science of the
Republic of Serbia (Projects 111 45001 and Il 43)0
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The Influence of Synthesis Parameters on the Poro&ructure
of Ceramic Catalyst Supports

M. Stankove, Z. Vukovic

University of Belgrade, Institute of Chemistry, Teology and Metallurgy - Department of
Catalysis and Chemical Engineering, NjegoSeva 1@0Q Belgrade, Serbia

Ceramic catalyst supports form an important grobga@nmonly used support materials in
heterogeneous catalysis. They are primarily usedelective oxidation reactions. A variety of
materials are used to prepare catalyst supports.

The samples of aluminosilicate and magnesium oxiglamic supports which are used in
selective partial oxidation catalysts to improvamarily their porous structure have been
synthesized.

In order to optimize the synthesis parameters @ftipports, the influences of the type, quantity
and granulation of combustible additives, presgirggsure and thermal treatment of the supports to
their porous structure have been investigated. r&keatalyst support composites were made using
petroleum coke and sawdust as combustible additives

The porous structure of the samples was charaetetiy mercury porosimetry and nitrogen
physisorption.

It is shown that different amount of combustiblelitisles, various pressing pressure, as well as
different thermal treatment used for the prepamatibceramic support samples lead to a change in
the pore size, pore size distribution, and strectirpores.

P23
Microstructure and EDS Contact Surfaces Characteriation for Statistical
Analysis of Doped BaTiQ-Ceramics

M. Miljkovi ¢', V. Paunow?, J. Nedif, V.V. Miti ¢%3

Center for Biomedical Investigation, Medical Fagultniversity of Ni$, Ni§, Serbia,
“Faculty of Electronic Engineering, University of§\Nis, Serbia,
3Institute of Technical Sciences of SASA, Belgra8erbia

Barium-titanate based ceramics belongs to one f meportant group of functional ceramics
that can be used on a large scale of applicatibhs. properties of BaTi§9based ceramics are
fundamentally correlated with grain boundary efeanhd consequently with the microstructure
developed during sintering process.

The purpose of this paper is an investigation efdffects of various dopants (La, Nb, Er, Yb,
Ho, Sb) on the microstructure properties and carsiadaces.

The grain size and microstructure were investigatadg SEM and EDS analysis.

SEM and EDS studies were performed by scanningrefeenicroscopy (JEOL-JSM 5300)
equipped with EDS (QX 2000S) system.
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