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At the beginning we wish you all welcome to Belgrade and ELMINA2018 Interna-
tional Conference organized by the Serbian Academy of Sciences and Arts and the
Faculty of Technology and Metallurgy, University of Belgrade. We are delighted to
have such a distinguished lineup of plenary speakers who have agreed to accept an
invitation from the Serbian Academy of Sciences and Arts to come to the first in a
series of electron microscopy conferences: Electron Microscopy of Nanostructures,
ELMINA2018. We will consider making it an annual event in Belgrade, due to this
year’s overwhelming response of invited speakers and young researchers. The scope
of ELMINA2018 will be focused on electron microscopy, which provides structur-
al, chemical and electronic information at atomic scale, applied to nanoscience and
nanotechnology (physics, chemistry, materials science, earth and life sciences), as
well as advances in experimental and theoretical approaches, essential for interpre-
tation of experimental data and research guidance. It will highlight recent progress
in instrumentation, imaging and data analysis, large data set handling, as well as
time and environment dependent processes. The scientific program contains the fol-
lowing topics:

Instrumentation and New Methods
Diffraction and Crystallography
HRTEM and Electron Holography
Analytical Microscopy (EDS and EELYS)
Nanoscience and Nanotechnology

Life Sciences

To put this Conference in proper prospective, we would like to remind you that
everything related to nanoscience and nanotechnology started 30 to 40 years ago
as a long term objective, and even then it was obvious that transmission electron
microscopy (TEM) must play an important role, as it was the only method capable of
analyzing objects at the nanometer scale. The reason was very simple - at that time,
an electron microscope was the only instrument capable of detecting the location of
atoms, making it today possible to control synthesis of objects at the nanoscale with
atomic precision. Electron microscopy is also one of the most important drivers of
development and innovation in the fields of nanoscience and nanotechnology relevant
for many areas of research such as biology, medicine, physics, chemistry, etc. We
are very proud that a large number of contributions came from young researchers
and students which was one of the most important objectives of ELMINAZ2018, and
which indicates the importance of electron microscopy in various research fields. We
are happy to present this book, comprising of the Conference program and abstracts,
which will be presented at ELMINA2018 International Conference. We wish you all
a wonderful and enjoyable stay in Belgrade.
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GENERAL INFORMATION

DATE AND VENUE: The conference will be held August
27-29, 2018 at the Rectorate of the University of Belgrade,
Studentski Trg 1, 11000 Belgrade, Serbia with the beginning
at 8:30 AM on August 27, 2018, in the Solemn Hall.

REGISTRATION: At the registration desk, located and the
ground floor hall of the conference venue. Registration
desk working hours are: Sunday, August 26, from 16:00
to 18:00, Monday, August 27t from 08:00 to 18:30,
Tuesday, August 28, from 08:00 to 13:00, Wednesday,
August 29t from 08:00 to 11:00. Registered participants
will receive a nametag and a conference bag.

INSTRUCTIONS FOR AUTHORS: The conference will
feature plenary sessions and poster sessions as well as
vendor presentations during lunch breaks. Presentations
during plenary sessions will last 30 minutes each, includ-
ing discussion. Standard and hands-free microphones
will be on site. No A-V equipment will be provided for
any poster presentations. Poster presenters must remain
at their poster on their assigned day during the required
poster session. Each poster will be allocated a 130 cm
high and 95 cm wide (130X95) display area.

CONFERENCE AWARDS: Poster presentations will be re-
viewed according to the following criteria: (a) relevance
to a specific symposium, (b) scientific content, quality
and innovative proposals, (c) clarity of the text, and (d)
compliance with the format. During the conference, the
best three (3) posters, selected by a poster award com-
mittee, will receive awards.






First International Conference: "Electron Microscopy of Nanostructures',

19:00-21:00

8:30-9:00

9:00

9:00-9:30

9:30-10:00

10:00-10:30

10:30-11:00

ELMINA 2018, August 27 - 29, Belgrade, SERBIA

Sunday, August 26, Ground Floor Hall

Welcome Reception for Invited Plenary Speakers

Monday, August 27, Main Lecture Hall

Opening Ceremony

Velimir Radmilovi¢, Conference Chair

Vladimir Kosti¢, President of Serbian Academy of Sciences and Arts
Vladimir Bumbasirevi¢, Rector of Belgrade University

Vladimir Popovic, State secretary, Ministry of Education, Science
and Technological Development

Robert Sinclair, Chair of International Advisory Board

Plenary Session 1
Chair: Robert Sinclair & Tamara Radetic¢

Hannes Lichte: "Electron Waves for Comprehensive Analysis of
Structures and Fields in Solids"

Rafal Dunin-Borkowski: " Model-Based Iterative Reconstruc-
tion of Charge Density and Electric Field using Off-Axis Electron
Holography "

Fu-Rong Chen: "Low Dose in-Line Electron Holography: Toward
Revealing Atomic Resolution Dynamics for MoS, Nanoparticles
and Soft Materials"

Coffee Break



11:00

11:00-11:30

11:30-12:00

12:00-12:30

12:30-14:00

13:00-13:30
13:30-13:45
14:00

14:00-14:30

14:30-15:00

15:00-15:30

15:30-16:00
16:00-16:30
16:30

16:30-17:00

17:00-17:30

17:30-18:00

18:00-20:00

Plenary Session 2
Chair: Rafal Dunin-Borkowski & John Verbeeck

Erdmann Spiecker: "Scanning Transmission Electron Microscopy
and Diffraction in SEM: Novel Approaches and Applications'

Peter Denes: "High-Speed Direct Electron Detection: Past, Pres-
ent and Future"

Gianluigi Botton: "Applications of Direct Electron Detectors and
Machine Learning with Neural Networks in Energy Loss Spec-
troscopy and Mapping'

Lunch Break

Vendor Presentations Small Lecture Hall 8:
Thermo Fisher Scientific: Dominique Delille
NanoMEGAS SPRL: Stavros Nicolopoulos

Plenary Session 3
Chair: Erdmann Spiecker & Peter Denes

Stephen Pennycook: "Materials Under the Microscope: the
Atomic Origin of Functionality”

David Bell: "Advancing Topological Materials for Quantum Com-
puting Applications with Electron Microscopy”

Wayne D. Kaplan: "Incoherent Interfaces: Strain, Adsorption,
and Reconstruction”

Laurence Marks: "Profile Imaging: 35 years Old and Still Truckin"
Coffee Break

Plenary Session 4
Chair: Stephen Pennycook & Wayne D. Kaplan

Robert Sinclair: “In Situ High Resolution and Transmission Envi-
ronmental Electron Microscopy of Material Reactions”

Tamara Radetic: "Atomic Mechanisms of Grain Boundary Migra-
tion in Au Bicrystals'

Wolfgang Jdger: "Advanced and In Situ TEM of Functional Nano-
materials"

Poster Session 1



Tuesday, August 28, Main Lecture Hall

8:30 Plenary Session 5
Chair: David Bell & Jirgen Plitzko

8:30-9:00 Rolf Erni: "Possibilities of Differential Phase Contrast STEM to
Study Functional Oxides"

9:00-9:30 Maria Varela del Arco: "High Resolution STEM-EELS Mapping
of Magnetic Quantities Across Oxide Multiferroic Interfaces’

9:30-10:00 Miran Ceh: "Microstructure Tailoring of Oxide Thermoelectrics to

Increase the Figure of Merit (ZT) Value"

10:00-10:30 Johan Verbeeck: "The Road Towards a Versatile Programmable
Phase Plate for Electrons"

10:30-11:00 Coffee Break

11:00 Plenary Session 6
Chair: Maria Varela del Arco & Rolf Erni

11:00-11:30 Kazu Suenaga: "Single Atom Spectroscopy in Low-Dimensional
Materials Using Low-voltage STEM"

11:30-12:00 Ferdinand Hofer: “Quantitative Electron Microscopy At Atomic
Resolution”

12:00-12:30 Jiirgen Plitzko: "Cryo-Electron Tomography - The Past, the Pres-
ent and the Future"

12:30-14:00 Lunch Break

Vendor Presentation Small Lecture Hall 8:
13:00-13:15 JEOL-SCAN: Guillaume Brunetti
14:00-16:00 Poster Session 2

19:00-22:00 Invited speakers boat tour and dinner



Wednesday, August 29, Main Lecture Hall

8:30 Plenary Session 7
Chair: Kazu Suenaga & Wolfgang Jager

8:30-9:00 Paulo Ferreira: "On the Degradation of PtNi Nanocatalysts for
PEM Fuel Cells: An Identical Location Aberration-corrected TEM
Study”

9:00-9:30 Hamish Fraser: "The Role of Structural Instabilities on Micro-
structural Evolution in Metastable Beta Titanium Alloys"

9:30-10:00 Jan Neethling: "Applying Cs-corrected TEM/STEM to

Long-standing Materials Science Problems"

10:00-10:30 Coffee Break

10:30 Plenary Session 8
Chair: Hamish Fraser & Ferdinand Hofer

10:30-11:00 Joachim Mayer: PICO - Chromatic Aberration Correction and
Applications in Materials Science

11:00-11:30 Zoran Miskovic: " Theoretical Modeling of Electron Energy Loss
Spectroscopy of Graphene: Comparing Ab initio Calculations and
Empirical Models with Experiments "

11:30-12:00 Dominique Delille: “Sub-A STEM Resolution From 30 to 300kV:
Themis Z Opens a New Era for Ultra-high Resolution in Low kV
Imaging and Analysis”

12:00-12:15 Poster Awards & Closing Ceremony



Monday, August 27, 2018, 18:00-20:00h

*PO1.1

Measuring and Controlling Out-of-Plane Shape of Free-Standing Two-Dimen-
sional Materials

Ursula Ludacka, Mohammad R. A Monazam, Toma Susi, Christian Rentenberger,
Jannik C. Meyer and Jani Kotakoski

Faculty of Physics, University of Vienna, Austria

*PO1.2

Structural Characterization of Organic and Perovskite Solar Cells

Vuk V. Radmilovié?, Yi Hou?, Fei Guo?, Christoph J. Brabec?, Erdmann Spiecker?,
Velimir R. Radmilovi¢*®

YInnovation Center, Faculty of Technology and Metallurgy, University of Belgrade,
Karnegijeva 4, 11120 Belgrade, Serbia, ?Institute of Materials for Electronics and
Energy Technology (i-MEET), Friedrich-Alexander-University Erlangen-Nurem-
berg, Martensstrasse 7, 91058 Erlangen, Germany, *Center for Nanoanalysis
and Electron Microscopy (CENEM), Friedrich-Alexander-University of Erlan-
gen-Nuremberg, Cauerstrasse 6, 91058 Erlangen, Germany, “Faculty of Technolo-
gy and Metallurgy, University of Belgrade, Karnegijeva 4, 11120 Belgrade, Serbia,
*Serbian Academy of Sciences and Arts, Knez Mihailova 35, 11000 Belgrade, Serbia

*PO1.3

Silicon Nanostructuring by Ag lons Implantation Through Polystyrene Nano-
mask

Almedina Modri¢-Sahbazovié¢!, Mirjana Novakovié?, Izet Gazdi¢!, Natasa Bibi¢?
and Zlatko Rakocevié?

tUniversity of Tuzla, Faculty of Natural Sciences and Mathematics, 75000 Tuzla, BiH,
2University of Belgrade, Institute of Nuclear Sciences Vinca, 11351 Belgrade, Serbia

*PO1.4

XRD and HRTEM Study of Rutile Precipitates in Chrysoberyl Crystals
Aleksander Re¢nik?, Sandra Drev?, Matjaz Mazaj® and Nina Daneu*

'Department for Nanostructured Materials, Jozef Stefan Institute, Ljubljana, Slove-
nia, ?Center for Electron Microscopy and Microanalysis, Jozef Stefan Institute, Lju-
bljana, Slovenia, *Laboratory for Inorganic Chemistry, National Institute of Chem-
istry, Ljubljana, Slovenia, *Advanced Materials Department, Jozef Stefan Institute,
Ljubljana, Slovenia




* PO15

Electrospun Hybrids of Carbon Nanofibers with Cobalt and Manganese Oxide
Nanoparticles as High-Performance Electrodes for Supercapacitors

Daniel M. Mijailovié¢!, Uro§ C. Laénjevac?, Vuk V. Radmilovi¢?, Dusica B. Sto-
janovi¢®, Velimir R. Radmilovi¢®*4, Vladimir D. Jovi¢?, Petar S. Uskokovi¢?
YInnovation Center, University of Belgrade, Faculty of Technology and Metallurgy,
Karnegijeva 4, 11120, Belgrade, Serbia, ?Institute for Multidisciplinary Research, Uni-
versity of Belgrade, Kneza ViSeslava 1, 11030 Belgrade, Serbia, *University of Bel-
grade, Faculty of Technology and Metallurgy, Karnegijeva 4, 11120, Belgrade, Serbia,
“*Serbian Academy of Sciences and Arts, Knez Mihailova 35, 11000 Belgrade, Serbia

* PO1.6

Atomic Scale Investigations of 1D-2D Heterostructures

Kimmo Mustonen?, Heena Inani?, Viera Skakalova!, Christoph Hofer!, Mohammad
R.A. Monazam?, Toma Susi*, Esko Kauppinen?, Jannik C. Meyer? and Jani Kotakoski*
Faculty of Physics, University of Vienna, Boltzmanngasse 5, A-1090 Vienna,
Austria, 2Department of Applied Physics, Aalto University School of Science, 15100,
F1-00076 Aalto, Finland

* PO1.7

Solubility Limits and Micro-Structural Changes Induced by Ca Content in the
Ba;..Ca, TiO; Perovskite-Type Particles

lonel F. Mercioniu?, Marjeta Mac¢ek Krzmanc?, Daniela Ghical, Adrian V. Maraloiu®
and loana D. Vlaicu*

INational Institute of Materials Physics, Magurele-1Ifov, Romania, 1Advanced Ma-
terials Department, Jozef Stefan Institute, Ljubljana, Slovenia

*PO1.8

A Quantitative EDXS Analysis of Oxide Ceramic-Electrode Systems

Judith Lammer®?, Evelin Fisslthaler!, Martina Dienstleder?, Sebastian Rauch! and
Werner Grogger*?

'Graz Centre for Electron Microscopy, Steyrergasse 17, 8010 Graz, Austria, 2Insti-
tute of Electron Microscopy and Nanoanalysis, Graz University of Technology, Stey-
rergasse 17, 8010 Graz, Austria

*«PO1.9

Comprehensive Characterization of Multiferroic BiFeOs; Powder Fabricated by
the Hydrothermal Procedure

Maria Cebela?, Radmila Hercigonja2, Milena Rosié¢?, Dejan Zagorac?, Jelena Lukovié?,
Jelena Zagorac?, Dragana Jordanov! and Branko Matovic!

YUnstitute for Nuclear Sciences, Centre of Excellence-CextremeLab Vinca, University
of Belgrade, Belgrade, Serbia, 2University of Belgrade, Faculty of Physical Chem-
istry, Serbia




*PO1.10

The Effect of Particle Shape and Composition on the Electrochemical Behavior
of Pt-based Nanostructured Catalysts for Fuel Cells

Mila N. Krstaji¢ Paji¢!, Sanja I. Stevanovi¢?, Vuk V. Radmilovi¢?, Piotr Zabinski?,
Nevenka R. Elezovié®, Aleksandra Gavrilovi¢-Wohlmutter®, Velimir R. Radmi-
lovi¢!?, Snezana Lj. Gojkovi¢! and Vladislava M. Jovanovi¢?

'Faculty of Technology and Metallurgy, University of Belgrade, Serbia, 2Institute for
Chemistry, Technology and Metallurgy, Department of Electrochemistry, Universi-
ty of Belgrade, Serbia, 3Innovation Center, Faculty of Technology and Metallurgy,
University of Belgrade, Serbia, “AGH University of Science and Technology, Faculty
of Non-Ferrous Metals, Krakow, Poland, ®Institute for Multidisciplinary Research,
University of Belgrade, Serbia, ®CEST Competence Center for Electrochemical
Technologies, Vienna, Austria, ‘Serbian Academy of Sciences and Arts, Belgrade,
Serbia

*POL1.11

Formation of Ag Nanoparticles in CrN by Using Ag lon Implantation and Ther-
mal Annealing

Mirjana Novakovi¢!, Maja Popovié¢!, Emanuel Schmidt?, Philipp Schoppe?, Miodrag
Mitri¢?, Natasa Bibi¢?, Carsten Ronning?, Zlatko Rakoceviét

Wniversity of Belgrade, Institute of Nuclear Sciences VINCA, 11351, Belgrade, Ser-
bia, ?Institute of Solid State Physics, Friedrich Schiller University Jena, Max-Wien-
Platz 1, D-07743, Jena, Germany

* PO1.12

Ion Implantation and Electron-beam Modification of Graphene

Mukesh Tripathi?, Cong Su?®, Roman Bottger, Stefan Facsko?, Ju Li?, Juan-Carlos
Idrobo®, Jani Kotakoski' and Toma Susit

tUniversity of Vienna, Faculty of Physics, Vienna 1090, Austria, 2Department of Nu-
clear and Materials Science and Engineering, Massachusetts Institute of Technology,
Cambridge MA 02139, USA, ®Research Lab of Electronics, Massachusetts Institute
of Technology, Cambridge MA 02139, USA, “Helmholtz-Zentrum Dresden-Rossen-
dorf, Institute of lon Beam Physics and Materials Research, 01314 Dresden, Ger-
many, *Center for Nanophase Materials Sciences, Oak Ridge National Laboratory,
Oak Ridge TN 37831, USA

* PO1.13

Advanced TEM Characterization of Interfaces and Strain-Related Distortions
in Epitaxial Perovskite Heterostructures

Raluca F. Negrea and Corneliu Ghica

National Institute of Materials Physics, Magurele, Romania




*PO1.14

ABF-STEM Investigations of Taaffeite BexMgyAlyx+y)Oaxiy) Structures

Sandra DreVv?, Aleksander Re¢nik?, Matej Komelj?, Christian Gspan®, Goran Drazic¢?,
Vesna Srot®, Miran Ceh!?, Ferdinand Hofer?, Peter A. van Aken®, Nina Daneu?
YCenter for Electron Microscopy and Microanalysis, Ljubljana, Slovenia, *De-
partment for Nanostructured Materials, JozZef Stefan Institute, Ljubljana, Slovenia
& Jozef Stefan International Postgraduate School, Ljubljana, Slovenia, 2Institute
for Electron Microscopy and Nanoanalysis, Graz University of Technology, Graz,
Austria “Laboratory for Materials Chemistry, Institute of Chemistry, Ljubljana,
Slovenia, SStuttgart Center for Electron Microscopy, Max Planck Institute for Solid
State Research, Stuttgart, Germany

*PO1.15

Temperature Dependent Quasimolten Crystallinity of Sub-nm Pt and Au Clus-
ters Observed in 3D by Fast Dynamic STEM

Trond Henninen, Marta Bon, Daniele Passerone, Rolf Erni

Empa, Swiss Federal Laboratories for Materials Science and Technology, CH-8600
Dibendorf, Switzerland

* PO1.16

Efficient First Principles Simulation of Electron Scattering Factors for Trans-
mission Electron Microscopy

Toma Susi?, Jacob Madsen?, Ursula Ludacka?, Jens J. Mortensen?, Timothy J. Penny-
cook!2, Zhongho Lee*, Jani Kotakoski?, Ute Kaiser* and Jannik C. Meyer!
tUniversity of Vienna, Faculty of Physics, 1090 Vienna, Austria, ?Technical Univer-
sity of Denmark, Department of Physics, Kgs. Lyngby, Denmark, 3Max Planck Insti-
tute for Solid State Research, Center for Electron Microscopy, Stuttgart, Germany,
“Ulm University, Electron Microscopy Group of Materials Sciences, Ulm, Germany

* PO1.17

HRTEM and HAADF-STEM Study of Translation States and Cation Ordering
on Basal Plane Inversion Boundaries in ZnO with II1+, VI+ and V+ Dopants
Vesna Ribi¢!, Aleksander Reénik?, Goran Drazi¢®, Zorica Brankovi¢!, Goran Bran-
kovi¢! and Nina Daneu*

YInstitute for Multidisciplinary Research, University of Belgrade, Belgrade, Serbia,
2Department for Nanostructured Materials, Jozef Stefan Institute, Ljubljana, Slove-
nia, 3Department of Materials Chemistry, National Institute of Chemistry, Ljubljana,
Slovenia, *Advanced Materials Department, Jozef Stefan Institute, Ljubljana, Slovenia
*P0O1.18

Study of Ge and SiGe Nanoparticles Formed by RTA and Laser Pulse Anneal-
ing of SiGeO Amorphous Films Obtained by RF Sputtering

Valentin S. Teodorescu?, Adrian V. Maraloiu!, Corneliu Ghica', Andrei Kuncser?,




lonel Stavarache?, Ana-Maria Lepadatu?, Magdalena L. Ciurea’, Nicu D. Scarisorea-
nu?, Andreea Andrei? and Maria Dinescu?

!National Institute for Materials Physics, Bucharest-Magurele, Romania, *National
Institute for Lasers, Plasma and Radiation, Bucharest-Magurele, Romania

* PO1.19

Study of Structural Defects in Ga,,Fe,O; Thin Layers

Corinne Bouillet!, Xavier Devaux?, Anna Demchenko?!, Christophe Lefevre?,
Francois Roulland?, Nathalie Viart?

nstitut de Physique et Chimie des Matériaux de Strasbourg (IPCMS), UMR 7504
CNRS, Université de Strasbourg, 23 rue du Leess BP 43, 67034 Strasbourg, France,
2Institut Jean Lamour, UMR 7198 CNRS-Université de Lorraine, Campus ARTEM 2,
allée André Guinier, BP 50840 F54011 NANCY Cedex, France

* PO1.20

Analysis of Coatings With Scented Microcapsules

Rastko Milosevi¢!, Nemanja Kagikovi¢!, Zivko Pavlovi¢!, Urska Stankovié Elesini?,
Tomislav Cigula® and RaSa Urbas?

tUniversity of Novi Sad, Faculty of Technical Sciences, Department of Graphic En-
gineering and Design, Novi Sad, Serbia, 2University of Ljubljana, Faculty of Nat-
ural Sciences and Engineering, Department of Textiles, Graphic Arts and Design,
Ljubljana, Slovenia, *University of Zagreb, Faculty of Graphic Arts, Department of
Printing Plates, Zagreb, Croatia

*PO1.21

Potentials, Implementation and Perspectives of Atomic Force Microscopy for
Characterization of Drug Delivery Nanosystems

Ines Nikolic?, Danijela Randjelovic?, Snezana Savic!

tUniversity of Belgrade, Faculty of Pharmacy, Department of Pharmaceutical Tech-
nology and Cosmetology, Belgrade, Serbia, ?University of Belgrade, Institute of
Chemistry, Technology and Metallurgy, Department of Microelectronic Technolo-
gies, Belgrade, Serbia

*PO1.22

Epitaxial Growth of Metastable (P-type) AI-Mn—Si Quasicrystal from the Sta-
ble (F—type) Al-Cu-Fe Quasicrystalline Surface

Blaz Leskovar!, Saso Sturm?2, Zoran SamardZija2, Bojan Ambrozi¢?, BoStjan Marko-
lit, Iztok Nagli¢?

YUniversity of Ljubljana, Faculty of Natural Sciences and Engineering, Department
of Materials and Metallurgy, ASkerceva cesta 12, 1000 Ljubljana, Slovenia, *JozZef
Stefan Institute, Department for Nanostructured Materials, Jamova cesta 39, 1000
Ljubljana, Slovenia




*PO1.23

Morphology and Structure of TiO, Thin Films and Nanostructures Deposited
on ZnO Nanorods for Photovoltaic Application

Andreja Gajovi¢!, Ivana Panzi¢!, Krunoslav Jurai¢, Niksa Krstulovi¢?, Domagoj
Beli¢!, Milivoj Plodinec?, Davor Gracin®, Ana Santi¢?, Marc Gregor Willinger?
‘Ruder Boskovi¢ Institute, Bijenicka 54, 10000 Zagreb, Croatia, *Instutute of Phys-
ics, Zagreb, Croatia, *Fritz Haber Institute of Max Planck Society, Berlin, Germany

*PO1.24

Mapping Twins in B,C using ASTAR Electron Precession System on Transmis-
sion Electron Microscope

Andrei C. Kuncser!, Corneliu Ghica*, lonel Mercioniu?, Oleg Vasylkiv? and Petre
Badica®

'National Institute of Materials Physics, Laboratory of Atomic Structures and De-
fects in Advanced Materials, Magurele, Romania, 2National Institute of Materials
Science, Tsukuba, Ibaraki, Japan, *National Institute of Materials Physics, Labora-
tory of Magnetism and Superconductivity, Magurele, Romania

* PO1.25

Influence of Zr Concentration on the Morphology and Structure of BaTii.,Zr,O3
Particles

Valentin A. Maraloiu?, loana D. Vlaicu?, Marjeta M. Macéek Krzmanc?, lonel Mer-
cioniu! and Daniela Ghica?

INational Institute of Materials Physics, 405A Atomistilor Str., 077125 Magurele-II-
fov, Romania, 2Advanced Materials Department, JoZef Stefan Institute, Jamova cesta
39, Ljubljana 1000, Slovenia

* PO1.26

From Titania to Titanates: Phase and Morphological Transition

Bojana Simovi¢!, Aleksandra Dapc&evié¢?, Jelena Zdravkovic¢®, Jugoslav Krsti¢* and
Goran Brankovi¢!

YInstitute for Multidisciplinary Research, University of Belgrade, Belgrade, Serbia,
2Faculty of Technology and Metallurgy, University of Belgrade, Belgrade, Serbia,
®Innovation Centre Faculty of Technology and Metallurgy, University of Belgrade,
Belgrade, Serbia, “Institute of Chemistry, Technology and Metallurgy, Department
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Multiferroic materials exhibit at least two of the so-called ferroic properties (fer-
roelectric, (anti)ferromagnetic and ferroelastic) in the same time. They are very in-
teresting from the theoretical point of view because of a different nature of those
properties, but coupling between the properties opens up huge possibilities for ap-
plication as magnetoresistors, memory devices, sensors and many other devices [1].

Being ferroelectric up to 830 °C and antiferromagnetic (weakly ferromagnetic) up
to 370 °C, bismuth ferrite (BiFeQOs) is one of the very few room-temperature single-
phase multiferroic materials and one of the most studied ceramic materials in the
last two decades. BiFeOj; has also good potential to be used as a pigment, catalyst,
photocatalyst or solar cell material [1,2].

However, because of specific obstacles in obtaining pure, dense and highly resistive
ceramics, harnessing of those properties is still far from being achieved and the
possibility of its application as a multiferroic material is arguable. High volatility
of bismuth above 800 °C and thermodynamic instability of BiFeO; between 447 °C
and 767 °C make the densification of BiFeO; ceramics very difficult, especially by
conventional methods. High leakage currents in BiFeO; (originating mostly from
oxygen and bismuth vacancies) disable ceramic samples to be polarized and to
exhibit ferroelectric properties. Spiral structure of magnetic moments lowers the
coupling between ferroelectric and magnetic orders [3,4].

BiFeO; ceramic materials presented in this study were synthesized by auto-
combustion method with idea to lower the temperature needed for effective sintering
in order to prevent volatilisation and improve the density and phase composition.
Auto-combustion is a type of sol-gel route which enables high homogeneity in
solutions stabilized by organic compounds, which oxidize vigorously producing
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the ash powders as a wanted product. Because of such fast reaction, the defects
are incorporated into structure enabling solid state sintering to take place at
lower temperatures and more quickly. Presented microstructures are illustrating
the usual problems that occur during the synthesis of powders and processing of
ceramic materials. Powders tend to agglomerate, and although the agglomerates
can be destroyed by milling (Figure 1), this process often disturbs the phase
composition of ceramics synthesized from the milled powders. Because of a wide
range of temperatures at which bismuth evaporates and secondary phases form, it
is important to conduct heating and cooling of samples very fast (quenching), but
even this way some secondary phases are formed (Figure 2) and densification is not
complete (Figure 3).

The study presents the evolution of the mentioned problems during attempts to
overcome them by modification of the synthesis conditions, by using different
treatments of the powders and by modification of the sintering process.
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Figure 2. Secondary phases in BiFeO; ceramic samples.
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Figure 3. Porosity in BiFeO; ceramic samples: a) fracture, b) polished and chemically
etched surface.





