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IUCr Scientific Freedom Policy Statement

The Organizing Committee of the To.Sca.Lake 3.0 shall observe the basic policy of non-discrimination and
affirms the right and freedom of scientists to associate in international scientific activity without regard
to such factors as ethnic origin, religion, citizenship, language, political stance, gender, sex or age, in
accordance with the Statutes of the International Council for Science.

At this meeting no barriers will exist which would prevent the participation of bona fide scientists.
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To.Sca.Lake 3.0: Total Scattering for Nanotechnology 2019

Nanoscience (the study of materials at the nanometer scale) and Nanotechnology (the
manipulation of matter at the atomic, molecular and supramolecular scale, aiming at fabricating
novel products) have the tangible opportunity of promoting new economical progresses and
societal advances. The range of applications is measureless, encompassing fields as diverse as
Chemistry, Materials and Environmental Science, Physics, BioMedicine, AgroFood and Pharma.
Control over formation mechanisms and functionalities of engineered nanomaterials (organic,
inorganic and hybrid) calls for the comprehension of properties distribution such as atomistic
arrangement, crystal structure and defects, surface relaxation, size and shape, phase composition
and supramolecular organization. Characterizing these complex systems at different length scales
is crucial but still a challenging task.

To.Sca.Lake 3.0: Total Scattering for Nanotechnology on the Como Lake is the 3™ edition of a
biennial series of Summer Schools that are organized within the initiatives of the Lake Como School
of Advanced Studies and are fully dedicated to fore-front characterization methods, based on
scattering techniques (from X-rays to visible light), developed for the multiple (atomic and
nanometer) scale investigation of engineered nanomaterials. As for the previous edition
(http://tsnl.lakecomoschool.org), the school intends to offer an extended overview
on theory, experiments at synchrotron and Lab scale, and modeling of Wide Angle X-ray Total
Scattering Techniques (WAXTS), embracing reciprocal (DSE) and real (PDF) space analysis, Small
Angle X-ray Scattering (SAXS) and Small and Wide Angle Light Scattering (LS). Differences,
complementarities and possibilities of combination of the different scattering techniques will be
highlighted. The aim of the school is to deepen both theoretical and applied frontier developments
in these fields. The Workshop is open to scholars and scientists in any area related to Nanoscience
and Nanotechnology and it is especially addressed to PhD students and young postdocs.



Invited Speakers

Prof. Simon J.L. Billinge

Columbia University, New York, USA
sb2896@columbia.edu
https:://thebillingegroup.com/simon-billinge/

Prof. Hans Beat Biirgi
University of Zurich, CH
hans-beat.buergi@krist.unibe.ch

Dr. Antonio Cervellino
Paul Scherrer Institut, CH
antonio.cervellino@psi.ch

Dr. Ruggero Frison
EMPA, Center for X-ray Analytics, CH
ruggero.frison@empa.ch

Prof. Maksym V. Kovalenko
ETH Zurich, CH
mvkovalenko@ethz.ch
http:://www.kovalenkolab.ethz.ch/

Prof. Jan Skov Pedersen
Aarhus University, DK
jsp@chem.au.dk

Dr. Maryna Bodnarchuk

EMPA, Swiss Federal Laboratories for
Material Science and Technology, CH
maryna.bodnarchuk@empa.ch

Prof. Martin Schmidt
University of Frankfurt, DE
m.schmidt@chemie.uni-frankfurt.de

To.Sca.loke 3.0




To.Sca.loke 3.0

Dr. Detlef Beckers

Malvern Panalytical, Almelo, NL
detlef.beckers@ panalytical.com
www.malvernpanalytical.com

Dr. Arnt Kern

Bruker AXS, Karlsruhe, DE
arnt.kern@bruker.com
www.bruker.com

Prof. Fabio Ferri

University of Insubria, and To.Sca.lLab, IT
fabio.ferri@uninsubria.it
toscalab.uninsubria.it

Prof. Norberto Masciocchi

University of Insubria, and To.Sca.Lab, IT
norberto.masciocchi@uninsubria.it
toscalab.uninsubria.it

Dr. Antonella Guagliardi

Institute of Crystallography of the Italian CNR,
and To.Sca.lab, IT
antonella.guagliardi@ic.cnr.it
toscalab.uninsubria.it

Tutorials Support

Dr. Federica Bertolotti

University of Insubria, and To.Sca.Lab, IT
federica.bertolotti@uninsubria.it
toscalab.uninsubria.it

Dr. Maxwell W. Terban
Max Planck Institute for Solid State Research, DE
m.terban@fkf.mpg.de




To.Sca.Loke 3.0

Table of Contents

Timetable 2
Detailed Scientific and Social Program 4
Abstracts - Short Presentations 7
o1 Enigmatic Structure Property Behavior 2
in SOFC & SOEC electrolyte materials
02 Exploring the Synthesis of Zinc Sulfide: 8
Design and Optimization of New Functional Nanostructures
03 Investigation of nanocrystalline tungsten- and tellurium-based double and 9
triple perovskites prepared by solution chemistry methods
04 Structural Characterization of CsPbBrs Nanocrystal Superfattices 10
Combining X-ray and neutron diffraction techniques to investigate
05 exchange-spring nanocomposite magnets 11
(OR, Why “perfection” might be bad for (some} magnets...)
06 Use of Polymer-Assisted Grinding (POLAG} for Understanding 12
Cocrystal Stability in Pharmaceutical Formulations
o7 Microwave assisted synthesis of zirconia: catalyst for biomass valorization 13
o}:4 Probing 3D structure of hierarchical materials at nanoscale resolution 14
09 Biomimetic nanoapatites for a sustainable agriculture: characterization i5
through Small and Wide Angle X-ray Total Scattering methods
P1 Characterization of Mn doped ZnO 16
Wrinkle-network nanostructured thin films
P2 Synthesis and Characterization -
of Mechanochemistry Produced Nickel and Sulfur Alloys
P3 Electrochemical Stability and Structural Changes of LiNig.33Mng 33C00 330 18
upon Water Oxidation Investigated by in-situ Electrochemical EXAFS
pa Structure and Optical Properties 19
for Series of Salts of 2ME-5NA with Various Acids
p5 Atomic fo Nanometer Scale Characterization of Defective CdSe Colloidal 20
Quantum Dots through Advanced X-ray Scattering Techniques
PG On the accurate determination of the microstructure of nanocrystafline 21
materials by WAXTS-DSE analysis in the presence of instrumental effects
Designing Biomimetic Apatite as Smart Nanofertilizers
P7 for a Precision Agriculture: Incorporating NO3 lons 22
to Control N and P Slow-Release through Nanoparticle Dissolution
List of Participants 23




]
-1

Abstracts - Short Presentations To.Sco.Loke 3.0

03

Investigation of nanocrystalline tungsten- and tellurium-based double
and triple perovskites prepared by solution chemistry methods

Jelena Bijeli¢," Anamarija Stankovic,” Jasminka Popovié,® Mirjana Bijeli¢,® Zeljko Skoko,® Pascal
COp,d Berislav Markovié,* Akos Kukovecz,” Zvonko Jagli¢i¢,* Georg Gamweitner," Bernd
Smarsly ¢ and Igor Djerd;

@ Josip Juraj Strossmayer University of Osijek, Depariment of Chemistry, Cara Hadrijana 8/4, Osijek,
Croatia
b Rudjer Boskovic Institute, Division of Materials Physics, Biljenicka 54, Zagreb, Croatia
¢ University of Zagreb, Faculty of Science, Department of Physics, Biljenicka 32, Zagreb, Croatia
¢ Physikalisch-Chemisches Institut, Justus-Liebig-Universitdt, Heinrich-Buff-Ring 17, 35392 Giefen,
Germany
¢ Department of Applied and Environmental Chemistry, University of Szeged, Rerrich B ter 1, H-6720,
Szeged, Hungary.
T University of Liubliana, Faculty of Civil and Geodetic Engineering, Jamova 2, Ljubljana, Slovenia
¢ Institute of Mathematics, Physics & Mechanics, Jadranska 19, SI-1000 Ljubljana, Slovenia
b Braumschweig University of Technology, Institute for Particle Technology, Volkmaroder Sir 3,
Braunschweig, Germany

igor.djerdj@kemija.unios.hr

Perovskite materials exhibit interesting physical properties due to their exceptional structure. Those
properties have been studied for various practical applications: from superconductors, electrode and
electrolyte materials for fuel cells, catalytic converters in diesel vehicles, components for solar cells
to the memory device components. While numerous metal oxide combinations with single, double
and triple perovskite structure have been characterized so far, only few of them have been synthesized
in nanocrystalline form. Since nanosized materials have exceptional properties due to the quantum
size effect, nanocrystalline perovskites could possess interesting properties. Hereby we present
nanocrystalline A;B,(W/Te)O, and A,B(W/Te)O; (A=Sr, Ba, Ca; B=Fe, Co, Mn, Ni} with double
and triple perovskite structure that have been synthesized using bottom up approach in liquid state.
We investigated reaction mechanisms of synthetic routes, structurally characterized synthesized
compounds and measured their properties in comparison with corresponding bulk materials.

Keywords: perovskite; solution chemistry synthesis; tungsten; tellurium
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