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WELCOME SPEECH BY THE PRESIDENT OF MRS-SERBIA & IISS

Dear Colleagues, Ladies, and Gentlemen

It is my great pleasure to greet you on behalf of the organizers of the
Materials Research Society of Serbia (MB&bia) and the
Internationallinstitute for the Science of Sintering (IISS) and welcome
you to the 23rd YUCOMAT and the 12th World Round Table
Conference on Sintering (WRTCS). | wish for the rewarding program
of the two parallel conferences, a plenty of pleasant conversations with
othe participants, and wonderful walks in this beautiful city where we
have enjoyed the hospitality of our hosts for many years now.

In the long history of organization of YUCOMAT and WRTCS, the last
three years may have been the most dramatic. They havelenti
changed everythlng we know about the organization of our special "Herceg Novi Gordon Research
Conferences" with great plenary speakers and 80% of foreign participants. First, we postponed
YUCOMAT 2020 to 2021 at the last moment due to the CO¥fDpamlemic, when it became
obvious that proceeding with it would be risky for everyone. Last year we held YUCOMAT 2021
with a smaller number of plenary sessions and about a hundred participants, full of hope that we
were finally free of COVID, which would malair lives easier, just as it was before the pandemic.
And indeed, by the end of 2021, we had 25 confirmed plenary speakers for YUCOMAT and 10
for WRTCS.

However, things suddenly got complicated. Not only did we not get rid of COVID, but another
global thret emerged with the war in Ukraine. Since March we have been overwhelmed with a
series of cancellations of plenary sessions for both Conferences, and we have also experienced a
smaller number of applications for oral and poster presentations than theaaetcThe feeling

of uncertaintyisevepr esent . Having learnt from the | ast
would not know the real situation before the conference starts to take place.

The Program includes 13 plenary speakers for the YUCOMAiFeZence, 3 of which will have an

online presentation, and 7 for the WRTCS. The number of oral and poster presentations is about 150,
of which 47 is from Serbia, 31 from Ukraine, 17 from the Czech Republic, 11 from Poland, 8 from
South Korea, 6 from Turkey from Montenegro, 3 from Latvia and 3 from Slovenia, whereas 9
more countries are represented by 1 or 2 presenters each. Compared to the years prior to 2021, when
most of the researchers came from the USA, the European Union, and the Far Easttuhe atruc

the participants is similar to the last year, when most participants came from Serbia, the Czech
Republic, and Poland.

This year's winner of the MRSerbia Award for Lasting and Outstanding Contribution to Materials
Science and Engineering is Rict&V. Siegel, Rensselaer Polytechnic Institute Professor, Member

of the International Advisory Board of our Society, and a plenary speaker at many YUCOMAT
Conferences. He is a scientist and innovator with an enormous contribution to Materials Science and
Engineering, and the complete nomination can be found in the Program and the Book of Abstracts.
Professor Siegel is here and he will present his lecture to us a little later.



TWENTYHIRDANNUAL CONFERENEBCOMAT 2@2
TWELFTH WORLD ROUND TEBNFERENOR SINTERINGII WRTCS 2022
Herceg Novi, Augus29 ¢ September2, 202

One of the important activities of our Society, ever since its establishmentheeas the
encouragement of young researchers through the competition for the best doctoral thesis between
the two Conferences, and the best oral and poster presentations. The total number of winners so far
is close to 100, with an almost equal number of etin and foreign award winners
(https:/Mmww.mrsserbia.org.rs/index.php/abeus-m/mrsserbiapastpreserdandfuture-19952020).

As of 2021, MRSSingapore joined us in this activity, and now they also financially support 10
award winners. At this Opening Ceremony, immediately afiersieech, last year's winners will
receive a diploma and a small compensation. At this year's Conference, we have 47 young
researchers, 31 competing for the best poster presentations and 16 for the best oral presentations.
They will receive 10 awards irothl and the winners will be announced at the Closing of the
Conference on Friday.

It is my great pleasure to tell you that after fifteen years of inactivity, we have renewed the work of
the International Institute for Sintering Science (https://wwwsais®rg/index.php). In 2019,
together with YUCOMAT, we organized the 11th WRTCS and that was when we elected fifteen
new active 1ISS members. This year, we have elected approximately thirty new members, including
the full, the corresponding, and the hongr&rom the time [ISS was formed, in 1969, until now, a
total of more than 200 distinguished "sinterers" were selected, which makes it a kind of an Academy.
The total number of active members is currently more than 100, which gives us a hope and justifies
our expectation of return to the old paths of glory. At the Managing Board Meeting on Tuesday,
August 30, we will discuss how to make this happen. All suggestions are welcome.

Many participants from all over the world paraded through this and other hitis \the
YUCOMAT and the WRTCS conferences. During the 25 years of existence oi9é¢Rfa, 4,200
lectures were held by authors from around 60 countries, of which more than 400 were plenary.
The first Sintering Conference was held in 1969 at this vergibgi and despite the fifteeyear

long hiatus, more than 2500 lectures were held in total, be it here, in Héoegghe cities of

the former Yugoslavia or across Europe, North Ameriear, East etc. The First Yugoslav
Ukrainian schoo(conference) was held in this hall on powder metallurgy in 1966, which, with
the input of German and USA colleagues, formed the nucleus for the formation of 1ISS in 1969.
At that time, researchers likeN. Francevich, IM. Fedorchenko, YaE. Geguzin, VV. Skoro

hod, P.S.Kisliy, V. A. Lavrenko and others wrote bright pages of the sintering history. Many of
their followers in Ukraine and abroad still do it.

To reduce the strained relations that might have arisen between Russian scientists and the
international research community, immediately after the invasion of Ukraine, the Ministry of
Science and Higher Education of the Russian Federation made a decision (March 21, 2022) that
Russian scientists would not participate at international conferenc@22n@n the other side, in

these difficult moments for our colleagues in Ukraine, about thirty of them will be with us, some
here in the hall, some with online lectures. | want to take a moment and personally thank Drexel
University, AFOSR, Office in Londg and MRSSerbia for the support given to our Ukrainian
colleagues.

Finally, | wish us all a pleasant stay in Herdggvi, another successful and memorable
conference, and of course, a safe journey home.

Sincerely Yours,
Dragan Uskoko\

vi
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202 MRS-SERBIA AWARD FOR A LASTING AND OUTSTANDING
CONTRIBUTION TO MATERIALS SCIENCE AND ENGINEERING

We are pleased to announce that the laureate of the MB&2Serbia Award for a Lasting and
Outstanding Contribution to Materials Science andEngineeringis

Prof. Dr. Richard W. Siegel

He is awarded for his achievements in the materials science and nano
technology science and innovation.

This is the decision of the MRSerbia Executive Board:

The Executive Board of the MR®erbiaPresidency, at their online meeting

on 15. 02. 2022, considered the submitted nomination for thedR8& b i a 6 s
2022 Award for a Lasting and Outstanding Contribution to Materials
Science and Engineering. It is concluded that the procedure was conducted

in accordance with the Awarding Rulebook, that the Call was announced on

the MRS Ser bi ads website on December 3.
stipulated period of 45 days two candidates were submitted:

7 Prof. Dr. Richard W. Siegel

9 Prof. Dr. Knut Urban

Having received the opinion from the Expert Co
(President of MRS Serbia), Prof. Yury Gogotsi (Chair of YUCOMAT Conferences International
Advisory Board and as 2021 Laureate), Prof. Robert Sinclair (Honorary GhaitUCOMAT
Conferences International Advisory BoePreside@nd as
of MRSSer bi a) , Dr . Sl obodan Mil onj il (President o
MRSSer bi a), Prof . Dr . oNferPasidencygand Sedretary Génerd| MBRD e r
Serbia) and Prof. Dr. lvan Bozovic as 2015 Laureate, Prof. Dr. Gordana Vbh@ak a k o v i | as 2
Laureat e, Prof . Dr. Velimir Radmilovil as 2017
Prof. Danib Suvorov as 2019 Laureate, the Executive Board of the-Bi&Bia Presidency took the

decision that Prof. Dr. Richard W. Siegel should be granted-8RSr bi ad6s 2022 Award
and Outstanding Contribution to Materials Science and Engineering®vbileDr. Knut Urban should

be Laureate of 2023 MRSerbia Award. Prof. Dr. Richard W. Siegel was strongly supported by Prof.

Dr . Dragan Uskokovi I, Dr.,SI’obodan Mi |l onj i c, Pr
Prof . Dr . Ne n abdr .| gonojralteo vlialn,a | Fkroovfi .| and Prof. Dr .
Prof . Dr . Richard W. Siegelbés invited plenary |

of the 23rd MRSSerbia Annual Conference YUCOMAT 2022, starting at 9.00 a.m. on Monday,
August 29, 2022

Presidentof MRS er bi a, Prof . Dr . Dr ¢
Vice-Presidentof MRS er bi a, Prof . Dr. Vel
Vice-Presidentof MRS er bi a, Prof . Dr . D
Vice-Presidentof MRS er bi a, Dr. Smil j e
General Secretary of MRSerbia, ProfD r . Nenad | gnj e
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YUCOMAT 2022

Conference Organising Committee

Chairpersons: noteVel jovil, Zoran Jovanovil

Members: Branko Matovil, Irena Nikolil, Bojanasa
Vel jko nokil, Ljiljana Damnjanovil,k ¢
Dekanski, Mira Vuklevii, Geljko Radov

ConferenceManagers | vana Koval edavi,| ,Dulyjaasimi Mae Jevtili

Conference Technical Committee

lvana Dinil, Geljko Mravik, Vukagin Ugrinovil, T

Il vana Barmaireyial Stevanovil, Jelena Petrovil, Anle

HISTORY

The First Conference on materials science and engineering, including physics, physical chemistry,
condensed matter chemistry, and technology in general, was held in September 1995, in Herceg Novi.
An initiative to establish Yugoslav Materials Research &gavas born at the conference and, similar

to other MR societies in the world, the programme was made, and objectives determined. The Yugoslav
Materials Research Society (YARS), a norgovernment and neprofit scientific association, was
founded in 1997to promote multidisciplinary goariented research in materials science and
engineering. Main task and objective of the Society is to encourage creativity in materials research and
engineering to reach a harmonic coordination between achievements fielthia our country and
analogous activities in the world with an aim to include our country into the global international
projects. Until 2003, Conferences were held every second year and then they grew into Annual
Conferences that were traditionallylthén Herceg Novi in September of every year. Following the
political separation between Serbia and Montenegro, in 200VIR8 formed two new MRS: MRS

Serbia (official successor of YMRS) and MRSMontenegro (in founding). In 2008 MRSerbia
became a membef FEMS (Federation of European Materials Societies).
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INTERNATIONAL INSTITUTE FOR THE SCIENCE OF SINTERING

Managing Board

President: Prof. Danilo Suvorov ]
President of Managing Board: P r o f . Dragol jub P. Uskokovi l
Members of Managing Board: Prof. Rajendra Bordia, Prof. Stloong L. Kang, Prof. Bernd
Kieback, Prof. Zoran S. Nikolil, F

Andrey B. Ragulya, Prof. Masahiro Yoshimura
Conference Local (Serbia) ) )
Co- chair: Biljana Stojanovil, norlLe Janal kov

The International Institute for the Science of Sintering (IMBs://www.iisssci.org was originally
established in 1968 as the International Team of Study of Sintering, based in Belgrade, Yugoslavia
(todaytheR publ i c of Serbia) at the Vinla Institute
held next year in Herceg Novi, and it brought about one hundred scientists from different parts of the
world. This was an open symposium where all the founders gavarpliectures on their most p-

date research. The team decided to organize this conference at the same place every other year. After
the first one, the interest grew rapidly in the world, so by 1973 many new members joined. The
International Team for thStudy of Sintering soon became the International Institute for the Science of
Sintering. At the initiative of the President of the Serbian Academy of Science and Arts (SASA), Pavle
Savi l, the I nstitute received tdnefromthe memberge of
countries. At that time, the Institute played an enormous role in bringing scientists from all over the
world closer together. This was especially important during the Cold War when Yugoslavia was the
only place where scientists frometEast and from the West could meet. The 11th conference was held

in 2019 in Herceg Novi, Montenegro (https://www.rserbia.org.rs/files/50.pdf) in the same hotel

resort where the first conference was organized more than 50 years agstétoleshed th activity of

the Institute and marked the new beginning of new series of famous Yugoslav Sintering Conferences.

A significant rejuvenation of IISS membership veehievedduring the previous XI WRTCS, 2019 in

Herceg Novi, and a major revival during thisay 2022. Due to intense work of the IISS members,
despite the many challenges we faced due to the COVID pandemic, more than thirty reputable scientists
were elected. In this relatively short period, the 1ISS Composes close to 100 active members now,
which confirms and justifies ouexpectationsbout the restoration of the Institute. All of us are now
certain weobll reinstate it to its full glory of

Xi
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GENERAL INFORMATION

DATE AND VENUE: The joint event YUCOMAT 2022 & Xl WRTCS conferences will be held
on August 29 September 2, 2022, at the Hunguest Hotel Sun Resort, in Herceg Novi,-Monte
negro. Participants will also beccommodated there. The conference will begin on Monday,
August 29", at 09.00 and end on Friday, September 2nd, 2022, at 12.30.

REGISTRATION: Registration, registration fee payment, conference materials distribution, etc,
will take place at the conferemaesk (Conference Secretariat) open on Sunday, August 28, and
Monday, August 29, from 8.00 to 19.00, on Tuesday, Wednesday and Thursddy 80@&nd
19.0620.00, and on Friday from 8.00 to 12.00. At registration, the participants are requested to
submita proof of their advance registration fee payment.

VIRTUAL PRESENTATIONS The abstracts of the Virtual Presentations are within the abstracts
of the Plenary, Oral and Poster Sections in this book. Lectures are located on the YUCOMAT
2022 Conference sithttps://www.mrsserbia.org.rs/index.php/virtugbresentatiorfrom August 23,

2022, to 7 days after the deadline for the end of the Conference (September2)0, 202

All rights reerve®

It is forbidden to copy, download or use copyrighted material in any manner or for any purpose
whatsoever, outside of manners and purposes for which you have gained explicit permission from
copyright owner.

INSTRUCTION FOR AUTHORSThe conference iV feature Plenary Sessions, Oral Sessions,
Poster Sessions, Virtual Of fline Session. Ti
Sessions is limited. Time available for delivery is 30 min for plenary and 15 min for other papers,
including discussio. Videcbeam is available. PowerPoint presentations, recorded on CD or USB
flash- memory, should be given at the start of session. In Poster Sessions, the authors are requested
to display their posters minimum one hour before the session and to be pessgatheir posters
during the session. Poster sessionsd venue wi

CONFERENCE AWARDSJoint Award by MRSSingapore and MRSerbia at the YUCOMAT

2022 Conference. Sponsorship of the ten Awards in the financial ampthd MRSSingapore,

to the authors not older than 35 for the best: Five Oral presentation and Five Posters presentation.
Awarded authors will be announced at the Closing Ceremony of the Conference. Each award
consists of a financial amount honorarium,ldipa, meeting registration fee to attend the next
YUCOMAT 2023 Conference, and a opiear MRS Serbia membership.

ADDITIONAL ACTIVITIES : Traditional Cocktail Party on Monday evening and excursion on
Thursday afternoon (boat trip around Bdi@torska Bay) will be organized again.

Xiii
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GENERAL YUCOMAT 2022& Xl WRTCS CONFERENCE PROGRAM

Sunday, Auqust 8, 202
08.00-19.00 Registration

Monday, Auqust29, 202
08.00-19.00 Registration

09.00-09.30 OPENING CEREMONY , Main Conference Hall

Welcome SpeechDr a g an U spkesident of 119S and MRSerbia

Welcome Address Yury Gogotsi, Chair of International Advisorfoard

Presentation of the YUCOMAT 2021 Awardsfor young authors of the best oral and
poster presentation

09.30-10.15 The Laureate of the 2022 MR&erbia, Award for a Lasting and Outstanding
Contribution to Materials Science and EngineerRighard W. Siegel

10.45-13.15 First YUCOMAT Plenary SessionMain Conference Hall

1315 Photo Session

15.00-18.45 SecondYUCOMAT Plenary Session Main Conference Hall

19.30-21.30 Cocktail Party

Tuesday, August@ 202

08.30-10.00 First YUCOMAT Poster SessionNational Restaurant Jadranka Terrace
Competition for the best Oral presentation of young researchers

10.30-14.00 First WRTCS Plenary Session

15.00-19.15 First YUCOMAT Oral Session, Main Conference Hall
Competition for the best YUCOMAT Oral presentation of young researchers

WednesdayAugust31, 202

08.30-10.00 Second YUCOMAT Poster SessignNational Restaurant Jadranka Terrace
10.30-12.00 Third YUCOMAT Plenary Session, Main Conference Hall

12.30-14.00 Fourth YUCOMAT PLENARY Virtual Session

Thursday, Septembek, 202

08.30-09.45 Third YUCOMAT Poster Session National Restaurant Jadranka Terrace
10.00-12.45 Second WRTCS Plenary Sessigiain Conference Hall

14.00-19.00 Boat-trip around Boka Kotorska Bay

Friday, Septembep, 2022

08.30-11.15 Second YUCOMAT Oral SessionMain Conference Hall
08.30-11.45 Third YUCOMAT Oral Session, Small Conference Hall
12.00 Awards and Closing of the Conference

12.30 Cocktail and Greetings for Goodbye

XV
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SCIENTIFIC PROGRAM

Sunday, Auqust 28, 2022
08%- 19°Registration

Monday,August 29, 2022

OPENING CEREMONY , Main Conference Hall

09.00-09.30 Welcome SpeechDr a g a n U spkesidert of (1SS and MRSerbia,
Welcome AddressYury Gogotsi, Chair of International Advisory Board
Presentation of YUCOMAT 2021 Awards for young authors of the best oral and
poster presentation

09.30-10.15 MRS-Serbia 202 Award for a Lasting and Outstanding Contribution to Materials
Science and Engineering
Richard W. Siegel
Materials Science and Engineering, Renssdbagytechnic Institute, Troy, New York, USA
Looking Back, Moving Forward: On safari in materials with gun and camera

10.15-10.45 Break

FIRST YUCOMAT PLENARY SESSION Main Conference Hall

Session I:  10.45-13.15
Chairpersons: Sir Andre K. GeimNobel Prize WinnerPulickel M. Ajayan

10.4511.30 Y.PL.S.I.1.
Two-dimensional emptiness and its unique properties
Sir Andre K. GeimNobel Prize Winner in Physics
University of Manchester, United Kingdom

11.30-1215 Y.PL.S.I.2.
Materials science with2D atomic layers
Pulickel M. Ajayan
Department of Materials Science and NanoEngineering, Rice University, Houston,
Texas, USA 77005

12151245 Y.PL.S.I.3.
Cluster-assembled materials
Horst Hahn Gleb lankevich, Ramin Shadkam
Institute ofNanotechnology (INT), Karlsruhe Institute of Technology (KIT), Germany
12451315 Y.PL.S.1.4.
Probing structure and dynamic behaviors of topological polar solitons by electron
microscopy
Xiaoging Pan
Department of Materials Science and Engineering, Dpent of Physics and
Astronomy, Irvine Materials Research Institute (IMRI), University of California, Irvine,
CA 92697, USA

13.15-13.30 Photo session
1330-15.00 Break

Xvil
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SECONDYUCOMAT PLENARY SESSIONMain Conference Hall

Session I: 15.00-18.45
Chairpersons: Robert Sinclair, Yury Gogotsi, John A. Rogers

15.00-1545 Y.PL.S.11.1.
Two-dimensional carbides and nitrides pave the road to future technologies
Yury Gogotsi
A.J. Drexel Nanomaterials Institute, and Department of Materials Science and
Engineering, Drexel University, Philadelphia, PA 19104, USA

1545-16.30 Y.PL.S.II.2.
Advanced materials for health monitoring and haptic interactions
John A. Rogers
Northwestern University, Evanston, IL, USA

16.30-17.00 Break

17.00-17.30 Y.PL.S.11.3.
Correlative imaging of mineral deposits in brain tissue of Alzheimer'slisease
patients: application to the valence state of iron deposits by STEMELS
Robert Sinclaft, Yitian Zend, Philip S. Digiacom$ Michael M. Zeineh
Departments ofMaterials Science and Engineerirf@ioengineering andRadiology,
Stanford University, Stanford, CA 94305, USA

17.30-18.00 Y.PL.S.11.4.
Advances in engineering novel materials for nanomedicine
Vladimir Torchilin
Centerfor Pharmaceutical Biotechnology and Nanomedicine, Northeastern University,
Boston, MA 02115, USA

18.00-1830 Y.PL.S.11.5.
SARS-CoV-2: Molecular interaction specifics viewed through the prism of
nanotechnologies
Vuk Uskokovil
TardigradeNano LLC, IrvineCA 92604, USAand Department of Mechanical
Engineering, San Diego State University, San Diego, CA, USA
18.30-1845 Y.PL.S.11.6.
Air force office of scientific research grant funding opportunities
David Swanson
U.S. Air Force Office of ScientifResearch, European Office of Aerospace Research
and Development

19.30-21.30 Cocktail Party

XVili
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Tuesday, August 30, 2022

First YUCOMAT Poster Session,National Restaurant Jadranka Terrace
Competition for the best Poster Presentation of youngesearchers

Session I:  08.30-10.00 ) )
Chairpersons: Bojana Obradoviand Zoran Jovanali

YUCOMAT SYMPOSIUM A:
ADVANCED METHODS IN SYNTHESIS AND PROCESSING OF MATERIALS

P.S.LA1.

Silica-based organeinorganic hybrid materials with carboxyl groups for water purification

Viktoriia Kyshkarova? Zbigniew WzoreR, Anna K. Nowak, Inna MelnyKk

Y nstitute of Geotechnics, Sl o¥Tacknicdl Urvdrgitynf of Sci
Kogi ce, Faculty of Material s, FRCeatowWUniversitgof and Re
TechnologyKrakow, Poland

P.S.LA.2.

Mg/Fe layered double hydroxidesbased adsorbents for removal of inorganic toxicants
commonly found in aquatic environments

Tetiana HubetskaVictor Demchenko, Natalia Kobylinska

A.V. Dymansky Institute of Colloid and Water Chemistry NAS of Ukraine, Biriaine

P.S.LLA3.
Supercritical CO: assisted deposition oMAPbBr 3 perovskite onto TiOznanotubes: i
Milica &t elfvaanrpav llleulkd n a3 VRjaam|?®red rmorille? Janal kovi

Hnnovation Center of Faculty of Technology and Metallurgy, Ltd, Belgrade, Sédwiaersity of
Belgrade, Faculty of Technology and Metallurgy, Belgrade, Sefhistitute of Technical Sciences
of SASA, 11000, Belgrade, Serbia

YUCOMAT SYMPOSIUM B:
ADVANCED MATERIALS FOR HIGH -TECHNOLOGY APPLICATION

P.S.I.B.1.

Crystal structure prediction and investigation of mechanical properties of the SiBcompound

through ab initio calculations

Tamar a ®kejand@agordd, Aleksandra ZarubicaJelena Zagordé, Mi | & Pegi t a

Jov arrbReiedTatarkh Brank2 Matovi |

Materials Science Laboratory, Institute of Nucl
Belgrade, SerbiZCenter for synthesis, processing and characterization of materials for application

in the extreme condit i on s*Ddpaitmentof GChemistryaFacultyofBe |l gr a
Sciences and Mat hemat i c ginstituterof InoenicGhemystrypSlovakli g, Ni
Academy of Sciences, 845 36 Bratislava, Slovakia

P.S.I.B.2.

The influence of hightemperature annealing on the evolution of precipitates in Inconel 625
superalloy additively manufactured by laser powder bed fusion

Syl wi a,Ké&vin&ola Beata Dubiel

AGH University of Science and Technology, Faculty of Metals Engineering and Industrial Computer
Science, Al. A. Mickiewicza 30,-889 Krakéw, Poland

XiX


https://www.researchgate.net/profile/Zbigniew-Wzorek
https://www.researchgate.net/institution/Cracow_University_of_Technology
https://www.researchgate.net/institution/Cracow_University_of_Technology

TWENTY THIRD ANNUAL CONFERENCBMAT 2022
TWELFTH WORLD ROUND TEBNFERENOR SINTERINGII WRTCS 2022
Herceg Novi, August 20 September 2, 2022

P.S.I.B.3.

The kinetics ofg' and d phase precipitation during the high tempeature annealing of Inconel
625 additively manufactured by laser powder bed fusion

Hubert PasiowiedBeata Dubiel, Kewin Gola

AGH University of Science and Technology, Faculty of Metals Enginesmghdndustrial Computer
Science, Al. AMickiewicza 30, 3®59 Krakéw, Poland

P.S.I.B.4.

Cellulose nanocrystalswith different surface functionalities as outstanding scaffolds for
supercapacitor materials )

Gor dana ,BancThigdemant

Sustainable Materials Lab, DepartmentGifiemical Engineering, KU Leuven, campus Kulak
Kortrijk, Etienne Sabbelaan 53, 8500 Kortrijk, Belgium

P.S.I.B.5.

A hierarchically porous all-polysaccharide composite anode for an asymmetric supercapacitor
Julien LemieuxWim Thielemans

Sustainable Materials Lab, Department of Chemical Engineering, KU Leuven, campus Kulak
Kortrijk, Etienne Sabbelaan 53, 8500 Kortrijk, Belgium

P.S.1.B.6.

Aqueous multivalention chemistry of vanadium oxides: Novelties and Challenges
Milica J. Vujkovil

University of Belgradd-aculty of Physical Chemistry, Studentski trg1, 11000 Belgrade, Serbia

P.S.1.B.7.

pH-triggered solgel synthesis of NaFes(PO4)2P-07 cathode material

Al eksandtfa MselzoodyDahicdBajuk-B 6 g d ah o Wiels e | irSkaeko Gr udi |
Mentu$%, Mi |l i c& Vuj kovil

IUniversity of Montenegro, Faculty of Metallurgy and Technology, Cetinjski put bb, Podgorica,
Montenegro?institute of Technical Sciences of the Serbian Academy of Sciences arithézts,
Mihajlova 35/1V, 11158 Belgrade, Serbfajniversity of Belgrade, Faculty of Physical Chemistry,
Studentski Trg 1216, Belgrade, SerbidSerbian Academy of Sciences and Arts, Knez Mihajlova 35,
Belgrade, Serbia

P.S.1.B.8.

Experimental evaluation of mechanical anisotropic material behaviour of carbon reinforced

PET-G material

Mi | an JanAk.ovB¥iapayi IS.3 DMk iLiMill.égBal al

IFaculty of Mechanical Engineering, University of Belgrade, Kraljice Marije 16, 11000 Belgrade,
SerbiaVi nl a Institute of Nuclear Sciencesl4d Univer s
Vin| a, 11000 ¥Faclitygaf BedhaologySued Mebatigy,,University of Belgrade,

Karnegijeva 4, 11000 Belgrade, Serbia

P.S.1.B.9.

Fluidising low temperature thermochemical energy storage materials: degredation and damage
assesment

Louis F. Marie Tadhg S. O'Donovan

Heriot-Watt University Edinburgh, EH14 4AS, United Kingdom

XX



TWENTY THIRD ANNUAL CONFERENCBMAT 2022
TWELFTH WORLD ROUND TEBNFERENOR SINTERINGII WRTCS 2022
Herceg Novi, August 20 September 2, 2022

YUCOMAT SYMPOSIUM C:
NANOSTRUCTURED MATERIALS

P.S.I.C.1.

Investigation of 3D printing and thermomechanical properties of freeradical resin filled with

TiO2 nanoparticles ]

JurajSvatik Marti na Méaorlim@gk e &f f ovs8, Veronika Sevriu

Lepcio

Central European Institute of Technol ogy, Brno
61200 Brno, Czech Republic

P.S.I.C.2.

Thiacarbocyanine dye TCC: features ofl-aggregation in aqueous solutions and polymer films
Polina Pisklov&? Iryna Ropakovg Svitlana Yefimova Alexander Sorokih

lnstitute for Scintillation Materials of NAS of Ukraine, Kharkiv, Ukraidlmstitute of Physics,
University of Rostock, Rostock, Germany

P.S.I.C.3.

Influence of physical crosdinking by montmorillonite on structure and thermostability of
hydrogel compasites based on polyacrylamide

Olena Siryk, Katarzyna SzewczuKarpisZ, Olena GonchardkYurii Samchenkg Dariusz Sternik
10vcharenko Institute of Biocolloidal Chemistry National Academy of Sciences of Ukraine,
Akademika Vernadskogo Blvd. 42, 03680, Kyiv, Ukrdinstitute of Agrophysics, Polish Academy
of Sciences, D29G lwibli, Botard@Maria £uriéSklodm@ka University, M.C.
Sklodowska Sq.3, 20031 Lublin, Poland

P.S.I.C.4.

Effect of polymer molecular weight on thermal and surface structural characteristics of
MWCNTs/PDMS nanocomposites

Iryna Sulynt, Mykola Borysenké, Yuriy Sementsoly DariuszSternik, Anna DeryleMarczewska
IChuiko Institute of Surface Chemistry of NASU, 17 General Naumov Str., 03164 Kyiv, Ukfaiie,
CuieSk godowska Uni verfSkigtoyd,o w3l lailem,rBoland2Qu r i e

YUCOMAT SYMPOSIUM D:
ECO-MATERIALS AND ECO -TECHNOLOGIES

P.S.I.D.1.

Waterborne polyurethanes based on poly(dimethylsiloxane)

Il van Sthefldaamsorwvad ('D§ &nu 3 o BiChria Maregd i |

linstitute of Chemistry, Technology and Metallurgy, Department of Chemistry, University of

Bel gr ade, Nj egogeva *raculty af TexlthdlogyBaad Metallurdye UniveBsityr b i a ,
of Belgrade, Karnegijeva 4, 11000 Belgrade, Sertidepartment of @emical Sciences, University

of Padova, via Marzolo 1, 35131 Padova, Italy
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P.S.I.D.2.

Structural characterization of geopolymers with the addition of egg shell i
Sanj a KneMerviijlg IW dnawnial Mj r kpahaMKepafevil
VI adi mi r’,SPaylamwai Nenadovi l

'Depart ment Department of Materials, Vinla Insti
Republic of Serbia,Universidy,ofViBélagr Hdldap OMiBled |
Depart ment of Atomics Physics, Vinla Institute

ofSerbia, Mike Rdtr &vinlla, Alld9 etk ef Technzal SciencSer bi a
of the Serbian Academy of Sciences and Arts, thity®f Belgrade, Belgrade, Serbia

P.S.1.D.3.

Sequential extractions and leaching tests as methods for characterization of mine tailings for the
purpose of their probable application in ecefriendly geopolymers

Lyudmila Angelova Darya llieva,Temenuzhka Radoykova, Andriana Surleva

UniversitydChemi cal technology and Metallurgy, 8 ASt.

P.S.1.D.4.

Obtaining and characterising Cuinfused antimicrobial films formed from regenerated
celluloseCaCOs composte B ]
Aleksandra IvanovskaNemanja Bardg Ve s n a 2 Retal dskokevi3, Horle Janacke i3
Ernest Barcel®?, Patrick Gan&*, Mirjana Kostid

IUniversity of Belgrade, Innovation Center of fraculty of Technology and Metallurgy Belgrade
Ltd., Karnegijeva 4, 11000 Belgrade, SerBidniversity of Belgrade, Faculty of Technology and
Metallurgy, Karnegijeva 4, 11000 Belgrade, SerBimnya International AG, Baslerstrasse 42, 4665
Oftringen, SwitzerlandAalto University, Department of Bioproducts and Biosystems, School of
Chemical Engieering, 00076 Aalto, Helsinki, Finland

P.S.1.D.5.

Comparative study of biomassderived carbon interfacial processes in Aluminurdbased and

conventional acidic electrolyte ) ) ]

Jana Mit,guAloevkislanidr au Ge g?pBaanislakMislitd M & n oweisle | ithka Gr u
SlavkoMentuy Mi | i c& Vuj kovil

IFaculty of Metallurgy and Technology, University of Montenegro, Cetinjski put bb, 81000

Podgorica, Montenegrdinstitute of Chemistry, Technology and Metallurgy, University of Belgrade,
Negogeva 12, BrRaduly of@llysical Clseaistiy,iUniversity of Belgrade, Studentski

trg 121 16, 11158 Belgrade, Serbia

YUCOMAT SYMPOSIUM E:
BIOMATERIALS

P.S.LE.1.

Laser-induced chemical and mophological changes of the titanium allgurface under different

irradiation parameters

S| al ana, MarkokRaekifj | Mi | o g Mo niloiviamviiCli ngoarntoe?, ixeal j ov i |
Cvij-mivaldgi i

Y nstitute of Nucl ear Sciences AVinl af, Uni versi
Serbia;?Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, 11120

Belgrade, Serbia
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P.S.I.LE.2.

Search for "needles" ofhydroxyapatite in the "haystack" of ovarian cancer
Ruslana Chyzhma&Roman Moskalenko

Sumy State University, Sumy, Ukraine

P.S.I.LE.3.

The role of oxalate nanocrystalline for the differential diagnostics of the breast pathology
Olena Kolomiiet$, Artem Piddubny#? Serhey DanilchenkpRoman Moskalenkd

1Department of Pathology, Sumy State University, Sumy, UkPalkeginian-Swedish Research
center SUMEYA, Sumy State University, Sumy, Ukraine, 3 Institute of Applied Physics, NAS of
Ukraine, $imy, Ukraine

P.S.I.LE.4.

Optimisation of a 3D in vitro model for osteosarcoma cell cultivation

lvana Bandékeen?h Meteawai’MiMiilveon a8 Rawia danke i°,i
Jasmina Stojkovskd, Boj ana® Obradovi l

IUniversity of Belgrade, Faculty of Technology and Metallurgy, Belgrade, Sénimyvation Center
of the Faculty of Technology and Metallurgy, Belgrade, Serblajversity of Belgrade, Institute of
Molecular Genetics and Genetic Engineering, Belgradehig&e*University of Belgrade, Faculty of
Biology, Belgrade, Serbi&Serbian Academy of Sciences and Arts, Belgrade, Sétmaersity of
Belgrade, School of Medicine, Belgrade, Serbia

P.S.ILE.5.

Development of a 30in vitro model based on alginate microfibers with immobilized cancer cells
for cancer research and anticancer drug testing

Jelena Petrol/#2, Ivana BaniceVi, Jasmina Stojkovskd Miodrag Dragoj, Milica P&y #, Milena
Milivojevii 4, Milena StevanoV¥i*>% Bojana ObradoVit

IUniversity of Belgrade, Faculty of Technology and Metallurgy, Belgrade, Séntimyvation Center
of the Faculty of Technology and Metallurgy, Belgrade, Seflaiversity of Belgrade, Institute for
Bi ol ogical Re s evihor- bNationd Bstitnte of the Repulalio df Serbia, Belgrade,
Serbia,*University of Belgrade, Institute of Molecular Genetics and Genetic Engineering, Belgrade,
Serbia,University of Belgrade, Faculty of Biology, Belgrade, Serts@rbian Academy of Soiees
and Arts, Belgrade, Serbia

P.S.LLE.6.

PCL-MXene composite electrospun membrane for nerve regeneration: structural and
biological assessment

Kateryna Diedkovg Yevhen Samokhih Veronika Zahorodrfalvan Baginskiy, Vitalii Balitskyi?,
Oleksiy Gogotg Viktoriia Korniienkad

ISumy State University, 31 Sanatorna St, Sumy 40007, Ukisiaterials Research Centre, 3
Krzhizhanovskogo St, Kyiv 03680, Ukraine

P.S.LE.7.

3D printed calcium phosphate cement scaffolds loaded wiliposomal antibacterial enzymes for
the prevention of osteomyelitis

Zuzana Kadlecov&ristyna Hlinakova, Lucy Vojtova

Central European Research Institute, Brno University of Technology
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P.S.I.LE.8.

Hydrogel dressingsfor phagetherapy of chronic wounds

E.L e r'n.8acek F.RT ¢ i, B.Kipovy’, M. B e n &, d.Bdtkd, R.P a n t “L|Vejtova
ICentral European Institute of Technology, Brno University of TechnoRigyw, Czech Republic
Department of Mi dnieelsityldospialBrno and Facultyroh NMediding, Masaryk
University, BrnoCzech RepublicDepartment of Burns and Plastic Surgery, University Hospital
Brno and Facultgf medicine, Masaryk University, BrnGzech Republi¢*Section of Genetics and
Moleaular Biology,Faculty of ScienceMasarykUniversity,Brno,Czech Republic

P.S.I.LE.9.

Biomechanical DMA characterization of calcium and barium alginate hydrogel scaffolds
Alexandra Ziihlk& Ivana Barlievil 2, Bojana ObradoV?, Michael Gasik

1Aalto University Foundation, Espoo, Finlarftliniversity of Belgrade, Belgrade, Serbia

P.S.l.E.10.

Hydroxyl radical scavenging activity of titanium oxide nanocrystals

Pavel Maksimchuk Kateryna Hubenkl Vladyslav Seminkf Andrey Onishchenkolryna
Bespalov4, Anatolii Onishchenk® Volodymyr Prokopiuk, Anton Tkachenk® Svetlana Yefimova
1Department of Nanostructured Materials, Institute for Scintillation Materials NAS of Ukraine,
Kharkiv, Ukraine 2Department of Physics, Kharkiv National idersity of Radio Electronics,
Kharkiv, Ukraine *Research Institute of Experimental and Clinical Medicine, Kharkiv National
Medical University, Kharkiv, Ukraine

P.S.I.E.11*Magnesium alloy with yttrium, gadolinium and calcium alloying elementslesigned

for aviation applications

Jitka Straskd St a n i ‘sRemnMin&ik Babért Krdl, Jozef Veself; Ji S22 Kub§sek
ICharles University, Faculty of Mathematics and Physics, Department of Physics of Materials, Ke
Karlovu 5, 121 16 Praha, Czeclepublic,?University of Chemistry and Technology, Faculty of
Chemical Technology, Department of Metals and Corrosion Engineering, Technicka 5, 166 28
Praha, Czech Republic

P.S.I.E.12* Resonance ultrasound spectroscopy measurements of elastiodulus of biomedical
Ti-based alloys prepared by SPS

Josef Straskyy J i S®2Dalbar Préidlek  H a n u'gMichaela dapovskaMartin Kolle®’,  Mi | o ¢
Janél| ek

aDepartment of Physics of Materials, Faculty of Mathematics and Physics, Charles University,
CzechiallInstitute of Thermomechanics, Czech Academy of Sciences, Czechia

*They do not participate in the Competition for the best Poster Performance ofoung researchers
10.00-10.30 Break
First WRTCS Plenary SessionMain Conference Hall

Session I:  10.30-14.00
Chairpersons: Eugene A. Olevsky, Sufioong L. Kang

10.3611.00W.PL.S.I1.1
Sintering assisted additive manufacturing
Eugene A. Olevsky
SanDiego State University
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11.00-11.30 W.PL.S.I.2.
Challenges and opportunities for machine learning approaches for sintering and
microstructure development

Rajendra BordigFei Peng
Materials Science and Engineering, Clem&fmiversity,Clemson, SC 29634 USE

11.30-12.00 W.PL.S.I.3.
Electric field assisted sintering of oxide ceramics: fields matter!
Olivier Guillon
Institute of Energy and Climate Research: Materials Synthesis and Processing
Forschungszentrum Jilich GmbHRWTH Aachen University, Germany

12.00-12.30 Break

12.30-13.00 W.PL.S.1.4.
Enhancing powder metallurgy processing using advanced microstructural
characterization and physical metallurgy
Hamish L. Fraser
Center for the Accelerated MaturationMaterials, Department of Materials Science
and Engineering, The Ohio State University, Columbus OH, USA

13.00-13.30 W.PL.S.I.5.
The role of sintering in process design for aerosol synthesis of nanostructured
materials
Sotiris E. Pratsinis
Particle Technology Laboratory, Institute of Process Engineering, Swiss Federal
Institute of Technology (ETH Zurich), G8092 Zurich, Switzerland

13.30-14.00 W.PL.S.1.6.
Grain growth: the mixed control mechanism of atom transport
SukJoong L. Kang
KAIST, Daejeon, Korea

14.00-15.00 Break

First YUCOMAT Oral SessionMain Conference Hall
Competition for the best Oral Presentation of young researchers

Session I:  15.00-19.15 ] )
Chairpersons:Snegana Lazil, Vuk Radmil ovil

YUCOMAT SYMPOSIUM A:
ADVANCED METHODS IN SYNTHESIS AND PROCESSING OF MATERIALS

15.00-15.15 O.S.I.A.1.
Characterization of thin films obtained using pulsed laser deposition technique
Agnieszka RadziszewskKazimierz Kowalski, Tomasiloskalewicz
AGH University of Science and Technology, Krakow, Poland

15151530 O.S.1.A.2.
Selective laser melting technology of hot work tool steel influenced by remelting
method without preheating of the base plate
K. Fryzowicz R. Dziurka, RBar d o, P. Baga
AGH Univeristy of Science and Technology, Cracow, Poland
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15.30-1545 O.S.1.A.3.
Effect of sodium on phase transformation of gammalumina
Darya Farrokhnemoun
Materials Science and Nanoengineering, Sabanci University, Orta Mahalle, Tuzla,
Istanbul, 34956, Turkey

1545-16.00 O.S.I.A 4.
Densification and microstructural evolution of Nadoped alphaalumina
Shahrzad Sajjadivantehmet Ali Giilgin
Sabanci UniversityTuzla, Istanbul, 34956, Turkey

YUCOMAT SYMPOSIUM B: ADVANCED MATERIALS FOR HIGH -TECHNOLOGY
APPLICATION

16.00-16.15 O.S.1.B.1.
Graphene supported PdAu nanoparticles as catalyst for hydrogen evolution
reaction
Lazar Rakoli eviABe&psiahdyalrel MaksGhoveutbloagnid Gt r b
1INS Vinca, Department of Atomic Physics, University of Belgrade, Mike Alat4,12
11001 Belgrade, Serbidnstitute of Chemistry, Technology and Metallurgy,
Department of Electrochemistry, University of Belgrade, Njegoseva 12, 11000 Belgrade,
Serbia

16.1516.30 O.S.1.B.2.
Metal-ceramic composites based on reinforced ceramics
levgen Solodkyi Sergii Teslia, lurii Bogomol, Petro Loboda
Igor Sikorsky Kyiv Polytechnic Institute, 35 Politechnichna Str., Kyiv, 03056, Ukraine

16.30-16.45 O.S.1.B.3.
Suspension plasma spraying of BaTi®and BaTiOs/ZrO 2
Vojtech MaraR, Daniel Drdlik?2, Dapeng Zhot) Robert Valzeh
ICEITEC BUT, Brno University of Technology, Purkynova 123, 612 00 Brno, Czech
Republic?Faculty of Mechanical Engineering, Brno University of Technology,
Technicka 2, 616 69 Brno, Czech RepuBikorschungszentrum Jillich GmbH, Institute
of Energy and Climte Research IEX, 524 25 Jiilich, Germany

16.45-17.00 O.S.1.B.4.
Investigation of the dynamics of deformation mechanisms in M@d alloys
Andrea SzabdovaKristian Mathid, Daria Drozdenkf Michal Knapek, Gergely
Farka$, Gergely Németh PetrHarcuba
Department of Physics of Materials, Faculty of Mathematics and Physics, Charles
University, 121 16 Prague 2, Ke Karlovu 5, Czech Repuligclear Physics Institute,
Czech Academy of Sciefme®@s,| 501 3FB, Frezec HUR

17.00-17.15 O.S.1.B.5.
Investigations of pressed and sintered components using-4PH powder collected
in the chamber of an SLM printer
Mohammed Qasim Karegriamas Mikd, Gréta Gergely, Zoltan Gacsi
Institute of Physical Metallurgy, Metalforming and Narabteology, University of
Miskolc, Hungary
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17.1517.45Break

YUCOMAT SYMPOSIUM C:
NANOSTRUCTURED MATERIALS

17451800 O.S.1.C.1.
Electrochemically-grown Cu20O nanocubes favorably electroreduce Cexo
methane What triggers the activity?
S.P o p d¥N. A. Nazrulld, N. Hodnik!?
IDepartment of Materials Chemistry, National Institute of Chemistry, Hajdrihova 19,
1000 Ljubljana, Slovenig&University of Nova Gorica, Vipavska 13, 5000 Nova Gorica,
Slovenia

18.00-1815 O.S.1.C.2.
N-Heterocyclic carbenes the design concept for derely packed and thermally
ultra -stable aromatic selfassembled monolayers
Mateusz WrébetDar i a M. 'AdkaAsywdidka ,zy szt dMichdeb zi e g,
ZharnikoV and Piotr Cyganik
ISmol uchowski I nstitute of Physics348 Jagi el |l
Krakow, Poland?Angewandte Physikalische Chemie, Universitat Heidelberg, Im
Neuenheimer Feld 253,-89120 Heidelberg, GermaniFaculty of Chemistry,
Jagiellonian Univerdy, Gronostajowa 2, 3387 Krakow, Poland

18151830 O.S.1.C.3.
Probing improper ferroelectricity in oxygen-deficient YMnOsultrathin films
Alexander Vogét? Alicia RuizCaridad, Johanna Nordland&; Morgan Trassif)
Marta D. Rossell
1Electron Microscopy Center, Empa, Swiss Federal Laboratories for Material Science
and Technology, Dubendorf, Switzerlafidepartment of Materials, Eidgendssische
Technische Hochschule Zirich, Zurich, Switzerl@bdpartment of Physics, Harvard
University, Cambridge, MA, United States of America

YUCOMAT SYMPOSIUM D:
ECO-MATERIALS AND ECO -TECHNOLOGIES

18.30-1845 0.S.1.D.1.
Effect of metakaolin and lime on strength development of blended cement paste
Kosar HassannezhaWasemin Akyol, Mehmet Caldursun, Cleva OwYang, Mehmet
Ali Gulgun
Sabanci University, Istanbul, Turkey

YUCOMAT SYMPOSIUM E:
BIOMATERIALS

18.45-19.00 O.S.I.E.1.
Nanoparticles in our brains
Anastasiia Denysenk&®oman Moskalenko
Department of Pathology, Sumy Sthlteiversity, Sumy, Ukraine
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19.00-19.15 O.S.I.E.2.
Sintering of biodegradable MgY and Mg-Nd magnesium alloys fabricated for
medical applications
Méria Zemkova?F r ant i g &k elnuk § |DiRohdrt Kral&Pleter Minarik
ICharles University, Prague, Czech Repuldinstitute of Plasma Physics, Czech
Academy of Science, Prague, Czech Republic

WednesdayAugust31, 202

Second YUCOMAT Poster SessioriNational Restaurant Jadranka Terrace

Session I:  08.30-10.00 ) )
Chairpersoninor Le Vel jovil, Sonja Jovanovi l

YUCOMAT SYMPOSIUM A:
ADVANCED METHODS IN SYNTHESIS AND PROCESSING OF MATERIALS

P.S.ILA.L.

Synthesis and characterization of glasseramic-metal composite materials obtained by sintering
Vladimir PavkoV, Gor danaV@ahka | Ma kBu greon,iNBarijd Rrekaiski

nor LeBrialnko ™Matovi l

Winla InstituteNatfi dcNruall elarrs tSicti letnec essf t hj Republ i
Belgrade, Belgrade, Serbifaculty of Mechanical Egineering, University of Belgrade, Serbia
P.S.ILA2.

Positronics science in the contemporary nanocomposites engineering: towards guided
functionality of PVP-nanosized glassy arsenoselenides

Oleh Shpotyuk? Adam Ingram, Yaroslav Shpotyuté, Jacek FilipecKi

10.G.Vlokh Institute of Physical Optics, Lviv, UkraiA#an Dlugosz University in Czestochowa,
Czestochowa, PolandDpole University of Technology, Opole, Polafidniversity of Rzeszow,
Rzeszow, Polanéllvan Franko National University of Lviv, Lviv, thine

P.S.ILA.3.

Novel technology for production of nanopowders by electroerosion dispersion method
Gennadii KochetoyMykola Monastyrov, Tetiana Prikhna, Dmytro Samchenko

Kyiv National University of Construction and Architecture, Kyiv, Ukraine

P.S.ILAA4.

New directions of arylamines oxidation with HO2: polymerization of aniline in the presence of
para-aminodiphenylamine

Jana M § uGoorvdiaMvhaar jLaPnroivii |

IUniversity of Montenegrgaculty of Metallurgy and Technology, Cetinjski put bb. 81000
Podgorica, Montenegr@University of Belgradé-aculty of Physical Chemistry, Studentski Trg 12
16, 11158 Belgrade, Serbia

P.S.ILAL.

Laser processing structure optimization othe metal materials created using additive
technologies

I. Galstian Y. Len, M. ShevchenkpO. GerasimoyS. Mulenkag, I. SydorchenkpM. Yakymchuk D.
Savvakin M. Rud, S. Smolnik

G. V. Kurdyumovnstitute for Metal Physics of the N.A.S. of Ukraine
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YUCOMAT SYMPOSIUM B:
ADVANCED MATERIALS FOR HIGH -TECHNOLOGY APPLICATION

P.S.II.B.1.

Reduced mobility for H3 + in n-Butanol gas

Geljka Nikitovil

Institute of Physics University of Belgrad&egrevica 118, 11080 Belgrade, Serbia

P.S.I1.B.2.

Intrinsic magnetic properties of theRFeuwTi (R =Y, Gd and Pr) by Zr, Co and C doping
Diana BeneaRazvan Hirian, Simona Gutdiand Viorel Pop

BabesBolyai University, ClujNapoca, RomaniNCDTIM Cluj-Napoca, Romania

P.S.11.B.3.

Lanthanides-doped tellurite glasses: A new screen material candidate for volumetric 3D display
applications

Naj i Vahedi gharehchopogh, Or h Alirercikerdumde s | &, Mi r ay
Yildiz Technical University, Faculty of Chemical and Metallurgical Engineering, Department of
Metallurgical and Materials Engineering, Glass Research and Developmentdtahg Istanbul,

34220, Turkey

P.S.1.B.4.

Phosphorescence decay kinetics of the Becquerel type in YAP:Mn

Sergii Ubizskit, Oleh Buryy, Volodymyr Degod3 Halyna Podust

1Lviv Polytechnic National University, Lviv, Ukraird,aras Shevchenko National University of Kyiv,
Kyiv, Ukraine

P.S.I1.B.5.

Organic and Perovskite Solar CellsWhich Wet Will Win the Bet?

Vuk V. R%Yhd? FeiGud Christoph J. BrabécErdmann SpieckérVelimir R.
Radmi¥ ovi

IFaculty of Technology and Metallurgy, University of Belgrade, Sefimiatitute of Materials for Elec
tronics and Energy TechnologyMIEET), FriedrichAlexandefUniversity ErlangerNuremberg, Ger
many;*Center br Nanoanalysis and Electron Microscopy (CENEM), FriediigexanderUniversity
of ErlangenNuremberg, Germany;Serbian Academy of Sciences and Arts, Belgrade, Serbia

P.S.I1.B.6.
Synthesis and properties of stable nitrogeloped MWCNTSs for thermoelectric applications '
Mikhail V. Katkov!, Krisjanis Buk$, Jana Andzarfe Anat ol i j5s K3airdpjKRamdissk i Gmi t s

Donats Ert$

D Strong Ltd, Instituta str. 3@7, Ulbroka, Latvia, LV213Q 2Institute of Chemical Physics, Faculty
of Chemistry, Wiversity of Latvia, Raina blvd. 19, Riga, Latvia,-1986 ®Institute of Solid State
Physics, University of Latvia, Kengaragastr. 8, Riga, Latvia, 1063
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P.S.1.B.7.

Fabrication and characterization of high entropy pyrochlore ceramics

BrankoMa t od,\Dejdn Zagorde | v a n aA ICa'gJglémavZiadoracSvetlana Butulijy Jelena

E r [, Oidrej Hanzé| Richard Sedl&k Maksym Lisnichuk Peter Tatarko

ICentre of ExcellenceCEXTREME LAB, V i nlhsttute of Nuclear SciencedNational Institute of

t hRepublic of Serbia, University of Belgradéike Petrovica Alasa 124, 11000 Belgrade, Serhia
2Institute of Inorganic Chemistry, Slovak Academy of Sciences, Dibravska cesta 9, 84536 Bratislava,
Slovak Republiciinstitute of Materials Research, Slovak Academy of Sciences, Watsonova 47, 04001

Kogice, Sl ,dFvaacku IReyp uobfl iSscci ence, I nstitute of Phys
Kogi ce, Park Angelinum 9, 04001 Kogice, Slovaki
P.S.11.B.8.

Discrimination of the exhaled compound of lung cancer patients and healthy subjects by a
biosensor based omrssential20 amino acids.

GyeongHa Bak, Eun Jung- Choi?, Thanh Mien NguyehMinsu Jand Jung-GeunLe€, Nayeoung
Kim?, Yeong Ju Le& Jin-Woo ORh?3

IDepartment of Nano Fuson Techrology, Pusan National University, Busan, 46241,Republic ofKorea,
2Bio-IT Fusion Technology Research Institufeusan National University, Busan 46241,
Republic ofKorea, *Department of Nano energgngineering, Pusan National University, Busan
46241, Republic of Korea

P.S.11.B.9.

Three-dimensional plasmonic nanoclusters for high sensitivity SERS platform development

Minsu Jand, GyeongHa Bak, Thanh Mien Nguyeh JungGeun Leé Nayeoung Kim, Yeong Ju

Le€’, Eundung Choj, JinWoo OH-23

1Department of Nano fusion technology, Pusan National University, Busan 46241, Republic of Korea
2Department of Nano energy engineering, Pusan National University, Busan 46241, Republic of
Korea, *Bio-IT Fusion Technology Research Institute, Pusan National University, Busan 46241,
Republic of Korea

P.S.11.B.10.

Dielectric properties of polyvinyl alcohol composites with improved ionic conductivity

T. A. Filip*? C. Hamciué, T.Vlad-Bubulaé, I. Turcart? M. Olariu*?

Technical University of lasi, Faculty of Electrical Engineering, Bld. Prof.dr.doc. D. Mangeron 21
23, 700090, lasi, Romani#cademy of Romanian Scientists, 050094 Bucharest, Rorfiarflag t r u
Poni 0 | n adomolaculae ChenfistryMAleea Gr. Ghica Voda 41A, 700487 lasi, Romania

P.S.1.B.11.

Synthesis and characterization of iridium oxide based films

Ljiliana Gaijil -Krstaijii , Mila Krstaji Paijil %, Piotr Zabinsl, Vladimir Jovi 3, UrogLacnjevaé,

Nevenka R. Elezol?

Institute of Technical Sciences of the Serbian Academy of Science and Arts, Knez Mihailova 35, 11000
Belgrade, SerbialUniversity of Belgrade Faculty of Technology and metallurgy, 11000 Belgrade,
2AGH University of Science aftechnology, Faculty of NeRerrous Metals, Al. Mickiewicza 30, 30

059 Krakow, Polancd®University of Belgrade Institute for Multidisciplinary Research, 11030 Belgrade,
Kneza Viseslava 1, Serbia
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P.S.1.B.12.

3D printed auxetic structures with enhanced eargy absorption

Martina, GPattf ov&pci o, Juraj Svat2k, Martina Kor |
Central European Institute of Technology, Brno, University of Technology, Purkynova 656/123, Brno

612 00, Czech Republic

P.S.11.B.13.

Effect of molten salts and high temperatures on the corrosion resistance of materials

Jana RejkovaMarie Kudrnova

Department of Power Engineering, University of Chemistry and Technology, Prague, Czech Republic

P.S.11.B.14.

Surface characterization ofchromium nickel alloys in molten salts using xay photoelectron
spectroscopy (XPS)

Marie Kudrnové? Jana Rejkovd Hana Jukl 2] kov §

IUniversity of Chemistry and Technology, Department of Power Enginée@agtral Laboratorie§
Technické, Prague 6, 16628, Czech Republic

P.S.1.B.15.

Selection of container materials for deep repositories of radioactive waste in connection with
microbial corrosion

JanaRejkovddana Jukl 2] kov§

Department of Power Engineering, UniversityGQ¥femistry and Technology, Prague, Czech Republic

YUCOMAT SYMPOSIUM C:
NANOSTRUCTURED MATERIALS

P.S.II.C.1.

Photocatalytic activity of g- and n-CsNa4 in phodegradation of textile dye Acid Orange 7

Nadica Abdaabypjyaha Savil and Mirjana Lomor

Vinla Institute of Nuclear Sciences, University
P.S.IIl.C.2.

Band gap engineering in novel fluoritetype rare earth high-entropy oxides (REHEOS) with

computational and experimental validation for photocatalytic water splitting applications

Igornel’, Dal i bor Tatar, JelleHakb UKad,jAritra @hosh,iThpasKSr i j i t a
Mallick?, Asif Ali Tahir!, Rafael Meinusch, Bernd Smarsf

Department of Chemistry, Josip Juraj Strossmayer University of Osijek, Cara Hadrijana 8/A, HR

31000 Osijek, Croatia Environment and Sustainability Institute, University of Exeter, Penryn TR10

9FE, United Kingdon? Institute of Physical Chemistry and Center of Materials Research, Justus

Liebig University Heinrich-Buff-Ring 17,D-35392 Giessen, Germany

P.S.II.C.3.

Influence of different synthesis methods on morphological and optical properties of the rare
earth doped fluorides

Ivana Dini %, Marina Vukovi 2, Maria Eugenia RabarfalLidija Mancic!

linstitute of Technical Sciences of Serbian Academy of Sciences and Arts, Belgrade, Serbia,
Annovative Centre, Faculty of Chemistry, University of Belgrade, Seitiaerials Science and
Engineering Department and IAAB, Universidad Carlos Il de Madrehdnes, Madrid, Spain
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P.S.II.C.4.

Possibilities of application of green's function methods to research of nanoscopic crystal structures
Jovan P! Ceeitnriagal iM. Dv@ladan vielto i K* Jaii movski
1Academy of Sciences and ArtsRepublic of Srpska, Banja Luka, Republic of Srpska, Bosnia and
HerzegovinaZUniversity of Banja Luka, Faculty of Natural Sciences and Mathematics, Banja Luka,
Republic of Srpska, Bosnia and Herzegoviumiversity of Novi Sad, Faculty of Technical Scies)c
Novi Sad, Vojvodina Serbia, *University of Criminal Investigation and Police Studies, Zemun
Belgrade, Serbia

P.S.II.C.5.

Characterization of magnetron sputtered T+Al-N thin films

Kwang Ho Kim ancKyung Mox Cho

GFHIM, School of MaterialsScience and EngineeringPusan National University, Busan, 46241
Korea

P.S.I.C.6.

Characterization of adsorption site heterogeneity in gas sensors based on LPE graphene by using

sensor noise analysis

Stevan, Alndand JFolkinit)] oMillogKatarina Radul ovil, Ma
University of Belgrade, Institute of Chemistry, Technology and MetalNagional Institute of the

Republic of Serbia, 11000 Belgrade, Serbia

P.S.II.C.7.

Impact of TiO2 nanoparticles on the kinetics of fre-radical and cationic photopolymerization in

Vat 3D printing

Martina Kodbugko®§at2k, Veronika Sevriugina, Mar
Brno University of Technology, Central European Institute of TechnoRgyy k y Rova 656/ 123
612 00, Czech Republic

P.S.I.C.8.

Study of influence of Mn dopant on dielectric response of SrTieeramics

J. Givipjbnokbg¥anp.yvi®avadidvi i B. Pavlovil

linstitute of Technical Sciences of tBerbian Academy of Sciences and Arts, Knez Mihailova 35/1V,
11000 Belgrade, SerbidJniversity of Belgrade, Faculty of Mechanical Engineering, Kraljice Marije
16, 11120 Belgrade 35, Serbitniversity of Belgrade, Faculty of Physics, Studentigkil2, 11000
Belgrade, Serbi#lUniversity of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Belgrade, Serbia

P.S.I.C.9.

Physicochemical properties of coppedoped bismuth vanadate nanoparticles

Mar ko! Jeélgidk Pajgana Ne&diell eV DaRitg|BajukB ¢ g d a % Zoran |
JovahovSiolnjaltJovanovil

lLaboratory of Physics, VNatiohahlnstituteotthe Rapubkc of&érbiaNu c | e
University of Belgrade, Belgrade, Serbfkaculty of PhysicalChemistry, University of Belgrade,
Belgrade, SerbigMat er i al s Science Labor at orNationalmstitdtea | n st
of the Republic of Serbia, University of Belgrade, Belgrade, Serbia
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P.S.11.C.10.

The effect of heattreatment and pulsed laser treatment on the morphology of Au and Ag
nanoparticles and nanowires

B. Polyakov, E. Butanovs S. Ora$ V. Zadir?, S. Vlasso¥

linstitute of Solid State Physics, University of Latvia, Kengaraga Sre¢é-1063 Riga, Latvia,
2Institute of Physics, University of Tartu, W. Ostwaldi tn 1, 50Fa2u, Estonia

P.S.1.C.11.

Structural chemistry, electrical and x-ray spectroscopic properties of the ternary CeNi-P
compounds

Ivan Shcherbf Vitaliy Denys, Volodymyr Babizhetskyy, Viktor Antonov?, Dragan Uskoke i, |
Henryk Nog4, Bohdan Jatsyk

llvan Franko National University of Lviv, Ukrain#nstitute of Physics of Metals, NASK)iv,
Ukraine,®Institute of Technical Sciences of the SASA, BelgradeiaStinstitute of Technologyhe
Pedagogical University of CracqWracow, Poland®Lviv National University of Veterinary
Medicine and Biotechnologigkviv, Ukraine

10.0610.30Break

Third YUCOMAT Plenary SessionMain Conference Hall

Session I:  10.30-11.45
Chairperson: Kwang Ho Kim, Peter Rogl

10.30-11.00 Y.PL.S.1I1.1.
Hard films for industrial applications: design-synthesisevaluation
Kwang Ho Kim
Global Frontier R&D Centefor Hybrid Interface based future Materials, School of
Materials Science and Engineering, Pusan National University, Busan 46241, Korea

11.00-11.30 Y.PL.S.11.2.
Structure and properties of the compounds TZnSb, T =Ti, V, Cr
P.F. Rogl, R.Podloucky, G. Rogt, H. Michor, X. Yar?, V. Bursikovd, P.BroZ, J.
Bursil®, R. Vaclavik, Z. Abbast, E. Schaflet, G. Giestet
Nnstitute of Materials Chemistry, Universitat Wien, Wahringerstr. 42080 Wien,
Austria, ?Institute of Solid State Physi, TU Wien, Wiedner Hauptstr1®, A1040
Wien, Austria,]l nsti tute of Physical Electronics,
Brno, Czech RepubliéDep. Chemistry, Faculty of Sci., Masaryk Univ., Kotlarska 2,
61137 Brno, Czech Republiipstitute of Fysics of Materials, Czech Acad. of Sci.,
Gi gkova 22, 616 6 2°D@manmkKpndeDgiestar Syst&re,dJaiba | i ¢,
Wien, A 1090 Wien, Botzmanng. 5, Austfliast. of Mineralogy and Crystallography
Univ. Wien Althanstr.14, AL090 WienAustria.

11.30-11.45 Y.PL.S.111.3.
Electrical resistivity and thermal expansion (4.2820 K) of nanostructured
skutterudites after severe plastic deformation
Gerda RodP? Viktor Soprunyukand Peter Rogl
linstitute ofMaterials ChemistryUniversitit Wien A-1090Wien Austrig; 2Physics of
Nanostructured Materials, Universitat Wier;, 1890 Wien, Austria

11.45-12.30 Break
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Fourth YUCOMAT Plenary Session,Main Conference Hall

Session I: 12.30-14.00 ) ) )
Chairperson:nor Le Janal kovi |, Petar Uskokovil

12.30-13.00 Y.PL.S.IV.1.virtual
The fundamental science and technology applications of triboelectric
nanogenerators
Zhong Lin Wang
Beijing Institute of Nanoenergy and Nanosystems, Chinese Acad&uignces,
Beijing, China, School of Materials Science and Engineering, Georgia Institute of
Technology, Atlanta, Georgia USA

13.00-13.30 Y.PL.S.IV.2. virtual
Carbon dot luminophores
Andrey L. Rogach
Department of Materials Science aBdgineering, and Center for Functional
Photonics, City University of Hong Kong, Hong Kong SAR

13.30-14.00 PL.S.IV.3. virtual
Electron liquid crystals: a Materials science minefield
lvanBo govi |
Brookhaven National Laboratory, Upton, NY 11973, UB&#e University, New Haven,
CT 06520, USA

Thursday, Septembek, 2022

Third YUCOMAT Poster SessionNational Restaurant Jadranka Terrace

Session I:  08.3009.45 ) )
Chairperson: Gel j ko Radovanovil, Jelena Vujan]|evil

YUCOMAT SYMPOSIUMC:
NANOSTRUCTURED MATERIALS

P.S.1.C.12.

Electrochemical properties of composites of graphene oxide and cobalt ferrite doped with zink

and gallium

Mar i j a ' GrQiejlijlkidanhaBajukB & g d a hDamjariVengudt Zor an LJovanov
lvanaSt oj kovi BESS8nmat d'ev Anovi

ILaboratory of Physics,Vinca Institute of Nuclear Sciefi¢ational Institute of the Republic of

Serbia, University of Belgrade, Belgrade, SerBigculty of Physical Chemistry, University of

Belgrade Belgrade, SerbidAdvanced Materials Department, Joge!
Slovenia
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P.S.1.C.13.

Electrochemical charge storage properties of thermally treated and iocbeam irradiated
graphene oxide/12ungstophosphoric acid nanocomposites

G ko Mravik!, Mar k o %, Gl Joegliefnj ai MR mu'gRanida 8ajukBioi g d a h Mavia |
Vesna NNekwanjGdvriloy ZoranlJovanovil

ICenter of Excellence for Hydrogen and Renewable Energy (CONVINCE), Laboratory of Physics,

Vinla Institute of Nucl ear Sciences, University
2Faculty of Physical Chemistry, University of Belgrade, P.O. B #4758, Belgrade, Serbi#institute

for Multidisciplinary Research, University of Be
P.S.111.C.14.

Mechanochemical synthesis of MgtV nhanocomposistes

Z. Sékul.iiMi |l BnoBPLHiviud oVi.l Gr bo Wi | V.NoANsakmoww il |

Ministry of Capital Investments, The Government of Montenegro, Directorate for Energy and

Energy Efficiency, Rimski trg 46, 81 000 Podgorica, Monteneyto,n | a | nsti tute of N
Sciences, National Instite of Republic of Serbia, Centre of Excellence for Renewable and Hydrogen
Energy, University of Belgrade, POB 522, 11000 Belgrade, Sefkdaulty of Metallurgy and

Technology, University of Montenegro, Cetinjski put 2, 81000 Podgorica, Montenegro

P.S.I1.C.15.

Structural, optical and mechanical characterizationof the PMMA - ZrO > nanocomposites

Il van ' PeMiiliog, PRrtagiNadj ®epi (’RabrnagwviiviesSeairRadoj e
tUniversity of Belgrade, Faculty of Technology avidtallurgy, Karnegijeva 4, 11120 Belgrade,
Serbia,Institute of Physics Belgrade, University of Belgrade, Pregrevica 118 Zemun, Belgrade,

Serbia

YUCOMAT SYMPOSIUM D:
ECO-MATERIALS AND ECO -TECHNOLOGIES

P.S.IIL.D.1.
Synthesis and characterization of themally treated geopolymer composite materials )
Mil jana!MiMikiaav tViukV @ v a’ B&glk gaink, NlejnialdjoatiDanjak| j aj e

nulkdi Tviadimtr Pavlovil

Depart ment of Materials, AVNALAOnAhsEINnsuteuDéE o
of Serbia, University of Belgrade, Belgrade, SerBimiversity of Montenegrdzaculty of

Metallurgy and Technology, Cetinjski put bb, 81000 Podgorica,tdtayrg SUniversity of

Belgrade, Faculty of Biologystudentski trg 16, 11000 Belgrade, Seybisniversity of Belgrade,

Faculty of Agriculture, Nemanjina 6, 11080 Belgrade, Serbia

P.S.11.D.2.

Photocatalytic activity of N-TiO 2 nanotubesdecorated with CdS QD

Jel ena VWijleikalBjelajaé EndreHorvath?® Laszio For®, VI adi mi r “BortePav ! ov
Janali®kovi l

Hnstitute of Technical Sciences of SASA, Belgrade, Séhbmmyvation Center of Faculty of

Technology and/etallurgy, Ltd, Belgrade, Serbi&cole Polytechnique Fédérale de Lausanne,

Laboratory of Physics of Complex Matter, Lausanne, Switzerfahmiversity of Belgrade, Faculty of
Agriculture, BelgardeZzemun, SerbigUniversity of Belgarde, Faculty of Teablngy and

Metallurugy, Belgrade, Serbia
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P.S.11.D.3.

Study of oil type pollutant adsorption on Vrbas river sediments (Bosnia and Herzegovina)

Sanj al PGouli jca ?VeMarl ki on é)Bwbbdan Grgalp Milica Balabas, and

BranimrJ ovanPi [ evi |

lFaculty of Natural Sciences and Mat hemati cs, Un
78000 Banja Luka, Bosnia and Herzegovifaenter of Chemistry, Institute of Chemistry,

Technol ogy and Metal |l ur gyval2UadOVBelgrade,iSerbiapf Bel gr a
SUniversity of Belgrade, Faculty of Chemistry, Studentski tr@211001 Belgrade, Serbia

P.S.11.D.4.

Evaluation of photocatalytic activity of Sro.sLao1TiOs and Sro.2sCao.2dNao.28Pro.2sTiO s nano-sized
ceramic powders for water treatment

Nikola Kana$, Aleksandra JovanoskiVladimir Raji 3, Annu Sharm4 Subramshu S. Bhattachatya
Stevan Af maMacyiial?SaGampai P® Armakovi i

linstitute BioSenseJniversity of Novi Sad, Serbi@University of Novi Sad, Faculty of Sciences,
Department of Chemistry, Biochemistry and Environmental Protection, 21000 Novi Sad, Serbia,
I NS Vin| a, Department of At omi éNamhngtioraldaterialdJni ver
Technology Centrédhepartment of MMELIT Madras, India,*University of Novi Sad, Faculty of
Sciences, Department of Physics, 21000 Novi Sad, SéAsiapciation for the International
Development of Academic and Scientific Collaboma{iAIDASCO), 21000 Novi Sad, Serbia

P.S.IIl.D.5.

Performance of ternary cement binders containing high volume of fly ash and fluid catalytic
cracking catalyst residue

Jel end Rakeizidani Radglaa’rPeviriovi |

linstitute forMultidisciplinary Research, University of Belgrade, Sefiaculty of Technology and
Metallurgy, University of Belgrade, Serbia

P.S.11.D.6.

Comparative assessment of chemically and O6green
their use for removal of pollutants

Natalia Kobylinskd Dmytro KlymchuK, Anatolij Shakhovsk3; Yakiv Ratushnyak Volodymyr

Duplij®, Nadiia Matvieieva

1A.V. Dumansky institute of colloidal chemistry and water chemistry NAS of Ulilaistétute of

Botany NAS of Ukiae, Kyiv, UkraineZInstitute of Cell Biology and Genetic Engineering NAS of

Ukraine, Kyiv, Ukraine

P.S.1.D.7.

Environmentally friendly hybrid poly(methyl methacrylate}wood-poly(ethyleneterephthalate)-

alumina composite material

AnlelRamadN.sayv | Mawiijla2XuekaaodafSrGltaljVidemra gRddoj evi
IUniversity of Belgrade, Innovation Centre, Faculty of Technology and Metallurgy, Karnegijeva 4,

11120 Belgrade, SerbidJniversity of Belgrade, Department of ChenhiBgnamics and Permanent
Education, AVINLAA | nNaitti omnalofl nNuéclteaar 9di emde
Petrovi l-a4, 14354 Belyrade, Serbi#iniversity of Belgrade, Institute of Chemistry,

Technol ogy and ebel?, Bdigtader Sgrpi¥niversity of Bedgrade, Faculty of

Technology and Metallurgy, Karnegijeva 4, 11120 Belgrade, Serbia

XXXVi



TWENTY THIRD ANNUAL CONFERENCBMAT 2022
TWELFTH WORLD ROUND TEBNFERENOR SINTERINGII WRTCS 2022
Herceg Novi, August 20 September 2, 2022

P.S.11.D.8.

Initial characterization and evaluation of two tailing dumps in Bulgaria for application as

precursors for geopolumers

Darya llieva Lyudmila Angelova, Temenuzhka Radoikova, Andriana Surleva

University fo Chemical technology and Metallur§y, ASt . Kl . Ohridski o bl vd.

YUCOMAT SYMPOSIUM E:
BIOMATERIALS

P.S.ILE.1.
Synthesis characterization and DFT calculations of Schiff base Cpll ) complees
Mi | icd Svbwial >MatjatZlata?iMaja Grudehk Dr a g &n aBadwjitd dr Lobelj

Katarina *AnlLel kovil

Faculty of Chemistry, University of Belgrade, Studentski trd@,2.1000 Belgrade, Serbia;
2Innovative centrd=aculty of Chemistry, University of Belgrade, Studentski trd 8,211000
Belgrade, SerbiatJniversity of Belgradélinstitute of Chemistry, Technology and Metallurgy,
Depart ment of Ch elti08RBelgrade, Sihiaegogeva 12,

P.S.ILE.2.

Osteogenic potential of diluted blood and bone marrow in ectopic osteogenesis ]

Mar i j a-NMukkeStevoiNajmahJ el ena “GieV lemai INaj Samjoav 1,3t 0oj an o
VI adi mi r 2 PevieeMm aksoivfijle vi |

Ynstitute of Biology and Human Genetics, Facul t
2Department of Biology and Ecology, Faculty of ScienceMmadt h e mat i ¢ s, Universit)
P.S.IILE.3.

Novel antimicrobial composites based onalcium- and zinc-alginate hydrogels and activated
charcoal

Andrea OsmokroVt, Ivan Jancit Ivona Jankovi- | astvad, Predrag Petroid, Marina Milenkovi?,
Bojana Obradovi

IUniversity of Belgrade, Faculty of Technology and Metallurgy, Belgrade, Séthiajersity of
Belgrade, Faculty of Pharmacy, Belgrade, Serflianovation Center of the Faculty of Technology
and Metallurgy, Belgrade, Serbia

P.S.IILLE.4.

Characterization and drug release of ZrAl layered double hydroxyde nifuroxazide composite
Gel j ko RA&dolviadniojvai fRadovlae Ava RabbkéPetrovil
lInnovation Centre of the Faculty of Technology and Metallurgy, Karnegijeva 4, 1100@d=lg
Serbig 2University of Belgrade, Faculty of Technology and Metallurgy, Karnegijeva 4, 11000
Belgrade, Serbia

P.S.LE.5.

Bio-mimetic bonelike surface structure of Ti-based implants

Yevheniia Husak? Pal Terek San j,a ZKoorjafrB oB eami [ ergiy Kyvylerks,
Maksym Pogorielo¥®, Wojciech Simk&

1Sumy State University, 40007 Sumy, UkraiBdesian University of Technology,-440 Gliwice,
Poland ®Faculty of Technical Sciences, University of Novi Sad, Novi Sad, S#aailty of
Medicine, University of Novi Sad, Novi Sad, Sertiimiversity of Latvia, Institute of Atomic Physics
and Spectroscopy, 4004 Riga, Latvia
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P.S.ILE.6.

3D printed scaffold with bisphosphonate for tissue regeneration )

Marija N..Y Jwiviaongo VM.l ARd&ted @av N2, RRuwjiscaar | Bvesndfloj anov
Radof evSiviet | &dnaPeR.arl b¥.i (lUskokovi i

IUniversity of Belgrade Faculty of Technlmgy and Metallurgy, Karnegijeva 4, 11120 Belgrade,
Serbia,2University of Belgrade, Innovation Centre, Faculty of Technology and Metallurgy,

Karnegijeva 4, 11120 Belgrade, Serbia)niversity of Belgrade Faculty of Pharmacy, Department

of PharmaceuticiTechnology and Cosmetology, Vojvode Stepe 450, 11221 Belgrade, Serbia

P.S.ILE.7.

Processing and characterization of hybrid chitosan (Ch)/polylactic acid (PLA) composite

nanofibrous scaffolds for biomedical application

Viktoriia Korniienka!, YevhenSamokhin, JuliaVaravd, KaterynaDiedkovd,Boj an Petrovi |
Maksym Pogorielo¥®

IBiomedical Research Center, Sumy State Universiti{pRsakova, 2, 40007, Sumy, Ukraine,

2Faculty of Medicine, University &ovi Sad, Novi Sad, Serbfnstitute of Atomic Physics and
Spectroscopy, University of Latvia, Jelgavas iela 3, RigalQ®, Latvia

P.S.11I.E.8.
Nanostructured surface modification and characterization of titanium based materials for
medical applicaion

Dragana R. ,Masko . Rakinpeoee vN.I Vel j ovlioiVelkoRmpani | . Me
IUniversity of Belgrade, Faculty of Technology and Metallurgy, 11120 Belgrade, Serbia
P.S.ILE.9.

El ect r os paprolagone) narfofiber mats withcefazolin or yarrow extract powder as

urinary catheter-coating materials

Anlela N. Radias ay }Ddwi i@ mo Bjt oNlialncod, i e s ma FRadoj e\
Petar UskMkoyaBaoRanovil

IUniversity of Belgradelnnovation Centre, Faculty of Technology and Metallurgy, Karnegijeva 4,

11120 Belgrade, SerbidJniversity of Belgrade, Faculty of Technology and Metallurgy, Karnegijeva
4,11120 Belgrade, Serbia

P.S.ILLE.10.

The effect of liposomalpro-healing protein on the rheological properties of mucoadhesive
injectable hydrogel

Veronika Sevriuging Zuzana Kadlecovalucy Vojtovd

ICentral European Research Institute, Brno University of Technology

P.S.L.E.11.

Encapsulation ofbioactive proteins into thermosensitive biodegradable copolymer

nanoparticles based on PLGAPEG-PLGA

Klara Lysdkovd, Mo ni k a 2 @urzang KatllécovalL8cy Vojtovd

1Brno University of Technology, CEITECentral European Institute of Technology, Adeed

Bi omaterial s, Pur ky Rova 65 &BrbRrversitgdf Pech@dlogyBr no, C
Faculty of Chemistry, PurkyRova 464, 612 00 Brn

XXXVii
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P.S.ILE.12.

Composite hydrogels based on gelatin, hydroxypropyhethylcellulose and Mgdoped biphasic
calcium phosphate for biomedical applications

Vukasin Ugrinovi %, Veroniki Hristard, Maja Markovi !, Predrag Petroi?, Rada

Petrovi 2, norle Jahckovil 2 norle Veljov 2 |

linnovation Center of Faculty of Technology and Metallurgy, Belgrade, SéRziaulty of
Technology and Metallurgy, University of Belgrade, Belgrade, Serbia

P.S.ILE.13.

Antibiofilm activity of the bioactive ceramic coatings on the 3D printed TC4scaffold

Marija MjlMvbegead RMhungwil,iStGeV 4 koviRaRadaRBet fovi
norlLe Jdnal kovil

lnnovation Center of Faculty of Technology and Metalluf§ghool of Dental Medicine, University

of BelgradeFaculty ofTechnology and Metallurgy, University of Belgrade

P.S.ILLE.14.

Multicomponent hemostatic dressing maymprove bleeding stop and wound regeneration
Katarina Kacvinska Mar i &n FRSaeddiln§ SDV o B & &, L&y ojioudh

ICentral Eruopearnstitute of Technology, Brno Univ. Technol., Br&@, 2Hemcon Medical

Technologies CZHslzbechefMj gapol. CZ;r. o barevna
zZl 2], CZ
P.S.IILE.15.

Quantum-informational macrophenomena inbiomedicine & holistic psychosomatics: quanturn
holographic framework

D. | . Rakovil

Faculty of Electrical Engineerind/niversity of Belgrade, Serbia

P.S.LE.16.

Chitosan/tripolyphosphate capsuleforming gelation monitored via light scattering curves:
determination of particle forming phases and their effect on physicehemical and biological
parameters

Jana Dorazilovd, Lucy Vojtovd, Kaja Kasemefs

ICentral European Institute of Technology of Brno University of Technology, Research Group of
Advanced Biomaterials, Brno, Czech RepuBhtgtional Institute of Chemical Physics and
Biophysics, Laboratory of Environmental Toxicology, Estonia.

SYMPOSIUM F:
WRTCS

W.P.S.F.1.

Biodegradable coatings improved mechanical properties andioactivity of sintered calcium

phosphate scaffolds

norte Vel j owuikiagi R Ulgarmanfpav JMial tiifffa nCal i Tvaedrial’, Dr agut i no
Teodora JakloevilejneaviSit ani savl jevil

IUniversity of Belgrade, Faculty of Technology avidtallurgy, Belgrade, Serbidlnnovation Center

of the Faculty of Technology and Metallurgy Ltd, Belgrade, Setbiai ver si ty of Bel gr «
Institute of Nuclear Sciences, Belgrade, Serbia
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W.P.S.F.2.

Composite scaffolds based on magnesiudoped hydroxyapatite and mesoporous nanosized
bioactive glass

Tamar a', MAvekdan3noRagl)andhdlbvVER|]ovil
Hnnovation Center of the Faculty of Technology and Metallurgy Ltd, Belgrade, Séthiaversity
of Belgrade|nstitute for multidisciplinary research, Belgrade, SegSitniversity of Belgrade,
Faculty of Technology and Metallurgy, Belgrade, Serbia

W.P.S.F.3.

Sinterability study of the zeolitebased porous ceramics for water filter application )

lvanSt i j epMarli ja Milanovil, Jelena Vukmirovil, An
Srdil

University of Novi Sad, Faculty of Technology Novi Sad, Department of Materials Engineering,
Bulevar cara Lazara 1, 21000 Novi Sad, Serbia

W.P.S.F.4.

Influence of aluminium anodizing wastes on Flash sintering of alumina

I. S. Vilarinho, R. Pinho, MP. Seabra, RV. Vilarinho, A. M. R. Senos

CICECOI Aveiro Institute of Materials, Department of Materials and Ceramic Engineering,
University of Aveiro, Canpus Universitario de Santiago, 38193 Aveiro, Portugal

09.45-10.00 Break

SecondWRTCS Plenary SessionMain Conference Hall

Session I:  10.00-12.45 )
Chairperson:Bi | j ana Stojanovil, Boris Feigelson

10.00-10.30 W.PL.S.II.1.
From nanoparticles to nanocrystalline solids with designed functionalities
Boris N. FeigelsonJames A. Wollmershauser, Kevin P Anderson, Benjamin L
Greenberg, Alan G Jacobs
U.S. Naval Research Laboratory, 4555 Overlook Ave., SW, Washington, DC 20375, USA

10.30-11.00 W.PL.S.11.2.
Studies on the flash sintering of KNN: fla
properties
Ricardo SerrazifalLuis Pereirj Paula M. Vilarinhé, Ana Senos
Department of Materials and Ceramic Engineering, CICE&@iro Materials
Institute, University of Aveiro, 381093 Campus Santiago, Portug&CENIMAT-I3N,
School of Science and Technology, HOOVA, Universidade NOVA de Lisboa,
Campus da Caparica. 282916 Caparica, Portugal

11.00-11.30 W.PL.S.IL.3.
Capsule freehot isostatic pressing as a way towards transparent structural and
functional ceramics
KarelMaca Tom8¢g Spust a, Katar2na Drdl2kov§, M

Klement
Brno University of Technology, Brno, Czech Republimglass Centre of Exdehce,
Trenl 2n, Sl ovaki a
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11.30-12.00 Break

12.00-1215 W.PL.S.I.4.
Additive manufacturing and spark plasma sintering: fabrication of powder
components with cooling channels
Elisa Torresarj Maricruz Carrilld? Eugene OlevsKy, Chris Haine¥ Darold Martirf
1San Diego State University, San Diego, CA, UBAiversity of California San Diego,
CA, USAUS Army DEVCOM Army Research Laboratory, Aberdeen Proving Ground,
MD, USA*US Army DEVCONMArmaments Center, Picatinny Arsenal, NJ, USA

12151230 W.PL.S.IL.5. virtual
Thermal stress and deformation inSiC power chip systems havind\g sintered
bonding layersfor advanced power conversion
Masaaki Aok}?, Ryousuke AokKi Akihiro Mochizuk?, Yoshio Murakanf, Mutsuharu
Tsunod3, GoroYoshinar?, Maurizio Fenech and Nobuhiko Nakanb
1Department of Electronics and Electrical Engineering, Faculty of Science and
Technology, Keio University, Yokohama, Kanagawa&231, Japan?MacDermid
Alpha Electronics SolutionsMacDermid Performance Solutions Jap@WacDermid
Alpha Electronics Solutions / Alpha Assembly Solutions Germany GmbH

12.30-12.45 W.PL.S.11.6. virtual
Excellent heat dissipation performance of power devicstructures having Ag
sintered bonding layers
Kazuma YamashitaMasaaki Aoki2, Goro Yoshinaf, Nobuhiko Nakanb
1Department of Electronics and Electrical Engineering, Faculty of Science and
Technology, MKeio University, Yokohama, Kanagawa2231, Japa, 2MacDermid
Alpha Electronics SolutionsMacDermid Performance Solutions Japan, Hiratsuka,
Kanagawa 254082, Japan

14.00-19.00 Boat-trip around Boka Kotorska Bay
Friday, Septembe®, 202

SecondYUCOMAT Oral SessionMain Conference Hall

Session |I: 08.30:11.15
Chairperson: Tetiana Prikhna, Patrick Gane

YUCOMAT SYMPOSIUM A:
ADVANCED METHODS IN SYNTHESIS AND PROCESSING OF MATERIALS

08.30-0845 O.S.I.LA.1.
Influence of brazing conditions on crystallization mechanism and mechanical
properties of the TIAIV/TiCuZrPd/TiAlV brazed joints
Anna Sypien
Hnstitute of Metallurgy and Materials Science, Polish Academy of Sciences, Reymonta
25 St. 30059 Krakow,Poland
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08.45-09.00 O.S.ILLA.2.

Structure integrity of high -entropy alloys (HEA) manufactured by Selective Laser

Melting (SLM) using in-situ alloying of elementary powders

R.Bardg R. Dziurka, P. Baga

AGH University of Science and TechnologyWMikiewicza 30 Av., 30059 Krakow, Poland
09.00-09.15 O.S.ILLA.3.

Non-destructive testing of composites using terahertz radiation

Waldemar SwiderskiMartyna Strag, Pawel Hlosta

Military Institute of Armament Technology, Poland

09.15-09.30 O.S.ILA 4.
The role of compensation defects in the stabilization of multivalent inorganic
systems doped with europium ions
Karol SzczodrowskiNatalia Gérecka, Justyna Barzowska, Agata Lazarowska, Marek
Grinberg
Institute of Experimental Physics, Universfy of Gda E&sk, B2t a St wosz
Gda@®sk, Poland

09.30-09.45 O.S.ILLA5.
Enhancing the environmental aspect of mineral recovery: separation of metal
carbonate on micro nanofibrillated cellulose
Patrick Gan2 Kat ar i na 'DNonieHimaij Egnest Barcef6
*Aalto University, Department of Bioproducts and Biosystems, School of Chemical
Engineering, 00076 Aalto, Helsinki, FinlaritlJniversity of Belgrade, Faculty of
Technology and Metallurgy, Karnegijeva 4, 11000 Belgrade, Serbia

09.45-10.15 Break

10.1510.30 O.S.I.A.6.
Multiscale enhancement to aramid fabriereinforced composites: electrospun P(An
co-GMA) nanofibrous interlayers
Farzin A. Arpatappeh Cem Unsd| Kaan Bilgg, Farzin Javanshoyr Seél & Ge¢ngeor
Melih Papild
1Sabanci University, Istanbul, Turkey, -BR956, Tuzldstanbul, Turkey?Piri Reis
University, Faculty of Engineering, Department of Naval Architecture and Marine, TR
34940, Tuzldstanbul, Turkey’ROKETSAN Industriesstanbul, Turkey, TR6780,
ElmadagAnkara, Turkey’BaX Compositedstanbul, TurkeyT R-34025 Istanbul, Turkey

10.30-1045 O.S.ILLA7.
Structural instabilities of complex oxides and intermetallics probed byn situ x-ray
synchrotron powder diffraction
Leonid Vasylechko
Lviv Polytechnic National University,2 BanderaSt, 79013Lviv, Ukraine
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10451100 O.S.11.A.8.
MAX phasesbased electro conductive and were resistant coating for application in
oxidizing environment at hightemperatures
T. A. Prikhna* T.B. Serbenyuk O.P. Ostash S Kuprir?, V.Ya. Podhursk& B.
Blchnef, V. B. Sverduh, S.S. Ponomaryoy M. V. Karpets§, V. E.Moshchit, G.N.
Tolmachovd,  A. Bortnitskayd, A. V. Matsenké
Nnstitute for Superhard Materials of the National Academy of Sciences of Ukraine, Kiev,
Ukraine,2Karpenko Physicdvlechanical Institute of the National Academy of Sciences
of Ukraine, Lviv, Ukraine®National Science Center Kharkov Institute of Physias an
Technology, Kharkov, Ukrain#,eibnizInstitut fir Festkorper und Werkstoffforschung
Dresden 01069, Germaninstitute of Semiconductor Physics of the National Academy
of Sciences of Ukraine (NASU), Kylitkkraine,®National Technical University of
Ukrai ne Al gor Si korsky ,KyviUkraifReo!l yt echni c | nst

YUCOMAT SYMPOSIUM B:
ADVANCED MATERIALS FOR HIGH -TECHNOLOGYAPPLICATION

11.00-1115 O.S.11.B.1.
The influence of substrate and thermal annealing on calalytic activity and stability
of Pt thin film catalysts
D. V. Tripkovi IS,1.St e v a K o vPdovi
Institute of Chemistry, Technology and Met
12, 11 000 Belgrade, Serbia

12.00 Awards and Closing of the Conference

12.30 Cocktail and Greetings for Goodbay

Third YUCOMAT Oral Session, Small Conference Hall

Session I: 08.30-11.45
Chairpersons: Piotr Cyganik, Maxim Pogorielev

YUCOMAT SYMPOSIUM C:
NANOSTRUCTURED MATERIALS

08.30-0845 O.S.11I.C.1.
(Gd,Y)VO4EuU®* nanoparticles as promisingtheranostic agents
SvetlanaYefimoval, PavelMaksimchuk, Viadimir Klochkow, KaterynaHubenkd,
AlexanderSorokirt, Anton Tkachenkd, Anatolii Onishchenkd
lnstitute for Scintillation Materials, NAS of Ukraindkraine,?Research Institute of
Experimental and Clinical Medicin&harkiv National Medical UniversityJkraine

0845-09.000.S.1ll.C.2.
Mechanical behaviour and hydrogen permeability of carbon steel with surface
nanocrystalline structure
Olhazvirko, Olha Maksymiv, Volodymyr Kyryliv
Karpenko PhysicoMechanical Institute of the NAS of Ukraine; Lviv, Ukraine
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09.00-09.15 O.S.11I.C.3.
Improvement of electrochemical properties of ZnO nanoparticles via composites
with graphene oxide
SMar kpA.i iStahko8t bj ko¥il Simatovil
linstitute of Technical Sciences of SASA, Belgrade, Séthiaersity of Belgrade,
Faculty of Physical Chemistrgelgrade, Serbia

09.15-09.30 O.S.1ll.C.4.
On the contribution of surface chemistry, structure and interactions in GO/WPA
nanocomposites for the electrochemical charge storage applications
Zoran Jov@ebyKb Mrlaivi&SBaj lai,J owidnavdi Vuj kov
Smi |l ja 3vzanidaBajukBlogdahovi l
ILaboratoryof Physics, Vih dnstitute of Nuclear Sciences, University of Belgrade,
Belgrade, SerbiggFaculty of Physical Chemistry, University of Belgrade, Belgrade,
Serbia,Institute of Technical Sciences, Serbian academy of sciences and arts, Belgrade,
Serbia

09.30-09.45 O.S.IIl.C.5.
Features of Influence of the magnetic field on the structure and properties of epoxy
composites with lead oxide
Yuliia Bardadym
Institute of Macromolecular Chemistry of the NAS of Ukraine, Ukraine

09.45-10.15 Break

10.15-10.30 O.S.11l.C.6.
The odd-even effect in peptide SAMscompetition of secondary structure and
moleculesubstrate interaction
Agnieszka GrabarekG u k a s z 3dadPiotzCydanik
ISmol uchows ki Institute of Physics348 Jagi el
Krakow, Poland?Science & Research Division, PREVAC sp. z 0.0., Raciborska 61, 44
362 Rogow, Poland

10.30-10.45 O.S.lI.C.7.
Dynamic tuning of quantum light emission from GaN/InGaN nanowire quantum
dots by surface acoustic waves
S n e § a n'aEniigaezCalleja
IDepartamento de F2sica de Materiales, | nst
Fisica de Materia Condensada, Universidad Autbnomilddrid, 28049 Madrid,
Spah, 2ISOM-DIE, Universidad Politécnica de Madrid, 28040 Madrid, Spain

YUCOMAT SYMPOSIUM D:
ECO-MATERIALS AND ECO -TECHNOLOGIES

10.45-11.00 O.S.111.D.1.
Properties of phthalatefree alumina tape prepared by tape castingnethod
Kostja WM4&kaMaotveijl L,iRbberbDulat] i Bar bd&ra Mal i |
IKekcEqui pment d.o.o0., GrajskiZJdgegfls5St 8f360 G
Institute, Jamova cesta 39, 1000 Ljubljana, Slovei@aE NAMASTE, Jamova cesta
39, 1000 Ljubljana, Slovenia
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11.00-1115 O.S.111.D.2.

Electronic structure, magnetic properties and magnetocaloric effect of GdGaNix
Gabriela SoudaRoxana Dudrit; Karsten Kiippér Coriolan Tiusah®, Romulus Tetean
IFaculty of Physics, Babe®olyai University, Kogalniceanu 1, 400084 GNapoca,
Romania?University of Osnabriick, Fachbereich Physik, 49069 Osnabriick, Gefimany
National Center of Scigific Research, France

YUCOMAT SYMPOSIUM E:
BIOMATERIALS

11151130 O.S.ILE.1.

A platform for reliable preclinical testing of anticancer drugs

Jasmina Stojkovskg, Ivana Bariievii 1, Jelena Petroi42 Milena Milivojevil 3, Milena
Stevanovi®*® Miodrag Dragdj, Milica P&y £, Radmila JankoV¥f, Bojana Obradovt
IUniversity of Belgrade, Faculty of Technology and Metallurgy, Belgrade, Serbia
2Innovation Center of the Faculty of Technology and Metallurgy, Belgrade, Serbia,
SUniversity of Begrade Institute of Molecular Genetics and Genetic Engineering,
Belgrade, SerbiaUniversity of Belgrade, Faculty of Biology, Belgrade, Serbia,
SSerbian Academy of Sciences and Arts, Belgrade, Séhiaersity of Belgrade,
Institute for Biological Resech "Sinisa Stanke i*, National Institute of the Republic of
Serbia, Belgrade, SerbidJniversity of Belgrade, School of Medicine, Belgrade, Serbia

11.30-11.45 O.S.lIL.E.2.

12.00
12.30

Pulsed NIR laser for photethermal ablation of MXene-loaded cells
MaksymPogorieloV?, Sergiy Kyrylenkd, Oleksiy Gogotsi lvan Baginskiy, Vitalii
Balitskyi®, Veronika ZahorodrfaYevheniia Husak!, llya Yankd, Mykolay Pernakoy
Anton Roshchupkify Mykola Lyndirt, Bernhard B. SingérVolodymyr Buranych
Oksana SulaievaOleksandr SolodovnyK, Alexander PogrebnjaR, Yury Gogotst®
1Sumy State University, 31 Sanatorna St, Sumy 40007, Ukfaiméversity of Latvia, 3
Jelgavas St, Riga L-¥004, Latvia®Materials Research Centre, 3 Krzhizhanovskogo St,
Kyiv 03680, Ukraing* Silesian University of Technology, 2A Akademicka St, Gliwice
44-100, Poland®University DuisburgEssen, 171 VirchowstraRe, Essen 45147,
Germany ® Al-Farabi Kazakh National University, Almaty, Kazakhstaviedical
Laboratory CSD, 45 Vatkivska St, Kyiv 02000, UkrainYERBA MEDICAL LTD,
31¢ Lushpy St, S Dbmexel Udivdgiy, 3141 Chkstnat Btn e
Philadelphia, PA 19104, United States

Awards and Closing of the Conference

Cocktail and Greetings for Goodbay
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MRSSerbia 202 Award

Looking back, moving forward:
On safari in materials with gun and camera

Richard W. Siegel
Materials Science and Engineering , Rensselaer Polytechnic Insfitayg, New York, USA

Electron microscopes, with their electron gun at one end and their recording camera at the other,
were used to investigate a \atyi of materials in my research over the past six decades,
complemented by a parallel use of a number of macroscopic measurements. This intimate
combined use of macrand micrescopic methods enabled research spanning from vacancy
precipitation in metalt the synthesis, structures, and properties of nanomaterials from ceramics,
metals, and polymer nanocomposites, to biomaterials. In 1989, with the newly developing
scientific field of nanomaterials still in its infancy, it seemed like a good, if rathdr thime to

create the first dedicated commercial venture to manufacture and distribute nanophase materials
to the public. Not that the public was yet interested or really aware of these materials, nor were
we really yet able to scale up our laboratorycess for creating these materials in commercially
viable quantities, but we founded a company anyway, which went public in 1997 and is still
growing today. Over the intervening 33 years, there have been challenges large and small with
some successes andvegding experiences, leading to commercial activities in several areas:
active materials for personal care, including sunscreen ingredients and fully formulated cosmetics;
and other advanced nanomaterials for medical diagnostics, architectural andahdaatings,
abrasiorresistant plastics, and surface finishing. A brief reminiscence of these research and
commercialization experiences will be presented with examples from the past along with some of
the lessons learned, especially those that mightegpotentially useful for young researchers.
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Y.PL.S.I.1.
Two-dimensional emptiness and its unique properties

Andre K. Geim
University of Manchester, United Kingdom

| shall overview our recent work on atonscale cavities fabricated by van der Waals assembly

of two-dimensional crystals. These ultimately narrow cavities can be viewed as if an individual
atomic plane is extracted from a bulk crystal leaving behind &@pty space, essentially an
angstromscale gap connecting two edge dislocations. Gas, liquid, ion and proton transport has
been studied using such 2D cavities down to one atom in height, revealing interesting and
sometimes counterintuitive phenomena.
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YPL.S.1.2.
Materials sciencewith 2D atomic layers

Pulickel M. Ajayan
Department of Materials Science and NanoEngineering, Rice University, Houston, Texas, USA 77005

There has been tremendous interest in recent years to discover, explore and demonstrate unique
properties and applications of 2D materials. This got started with the spectacular discovery of
graphene. This talk will focus on the materials science of 2niattayers and their hybrid
architectures. Several aspects that include synthesis, characterization and manipulation will be
discussed with the objective of achieving functional structures based on 2D atomic layers. The
concept of artificially stacked vaster Waals solids, atomically thin planar heterojunctions, and

2D layers based 3D constructs will be discussed using a number of examples consisting of
graphene and other 2D layer compositions. Specifically, the talk will discuss multicomponent 2D
alloys aml artificially stacked hybrid van der Waals architectures. The talk will explore the
emerging landscape of 2D materials systems that include graphene;niiovgencarbon
systems, and a large number of transition metal dichalcogenide compositions.
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Y.PLS.1.3.
Cluster-assembled materials

Horst Hahn Gleb lankevichRamin Shadkam
Institute of Nanotechnology (INT), Karlsruhe Institute of Technology (KIT), Germany

Isolated clusters, entitiesontaining a few to a few hundred of atoms, have been studied for
decades for their special structures and physical, chemical and quantum properties. Clusters can
also be used as building blocks for functional materials, requiring the controlled assémbly o
individual clusters. At INT, a custoomade UH\(system incorporating a cluster source, a 90°
bending magnet for mass selection and controlled deposition positions is available for the
preparation of clustesssembled materials. These materials can coo$istrystalline and
amorphous clusters of one size and elemental composition, which are deposited on a substrate
with controlled impact energy. Alternatively, sigelected clusters can be deposited under
controlled conditions and be embedded into a matraterial, with free choice of size and
concentration of clusters in the matrix. Several examples of clusterassembled metallic glasses and
composite materials consisting of miscible and immiscible elements will be shown. The emphasis
is on the descriptiorof the synthesis route, the atomic structure and the properties of the
clusterassembled materials.
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YPL.S.1.4.

Probing structure and dynamic behaviors of topological polar solitons
by electron microscopy

Xiaoging Pan
Department oMaterials Science and Engineering, Department of Physics and Astronomy, Irvine
Materials Research Institute (IMRI), University of California, Irvine, CA 92697, USA

Topological polar solitions such as domain walls, polar voritices, skyrmions, etc, ieléetras

have received much attention owing to their unique functionalities and potential applications in
electronic devices. Recent advances in transmission electron microscopy (TEM) and electron
energyloss spectroscopy (EELS) provides powerful toolsttaly the structure, properties, and
dynamic behaviors of these nanostructures with atomic resolution. In this talk, | will demonstrate
the nucleation, growth and evolution of polar domains, dynamics of domain wall moiiosihy
TEM.[1] The electric plarization of nanodomains, vortices and other polar solitons can be
mapped by quantitative TEM with the atomic resolution.[2] Recently, we have developed a novel
four-dimensional STEM (4D STEM) method that can directly map the local electric field and
chage density of crystalline materials in real space withaustrom resolution.[3] Our results
provide fundamental understanding of the origins of ferroelectricity and the mechnisms of charge
transfer across ferroelectric interfaces. So far, topologwalr structures reported in literature,
have been observed only in superlattices grown on oxide substrates. We have recently found that
two types of skyrmiodike polar nanodomains can be created in lead titanate/strontium titanate
bilayers transferred ootsilicon and can be switched from one type to another by an applied
electric field, which substantially modifies their resistive behaviours.[4] The-pol#iguration
modulated resistance is ascribed to the distinct band bending and charge carbetidistri the

core of the two types of polar texture. The integration of-ighsity (more than 200 gigabits per
square inch) switchable skyrmidike polar nanodomains on silicon may enable -rolatile
memory applications using topological polar struesuin oxides.

1. C.T. Nelson et alScience224, 968 (2011)

2. C.T. Nelson et alNano Letterd 1, 828 (2011)
3. W. P. Gao et alNature575, 490 (2019)

4. L. Han et al.Nature603,63 (2022).
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Y.PL.S.II.1.
Two-dimensional carbidesand nitrides pave theroad to future technologies

Yury Gogotsi
J. Drexel Nanomaterialgistitute, and Department of Materials Science and Engineering,
Drexel University, Philadelphia, PA 19104, USA

Discovery of new materials provides moments of inspiradioh shifts in understanding, shaping

the dynamic field of materials science. Following the graphene breakthrough, many other 2D
materials emerged. Although many of them remain subjects of purely academic interest, others
have jumped into the limelight due their attractive properties, which have led to practical
applications. Among the latter are 2D carbides and nitrides of early transition metals known as
MXenes [1]. The family of MXenes has been expanding rapidly since the discovernCefrTi

2011. Mae than 30 different stoichiometric MXenes have been reported, and the structure and
properties of numerous other MXenes have been predicted. Moreover, the availability of solid
solutions on M and X sites, muktiement higkentropy MXenes, control of sate terminations,

and the discovery of owf-plane ordered doublel o-MXenes (e.g., MgTiCy), as well as in

plane ordered-MAX phases and theirMXenes offer a potential for producing dozens of new
distinct structures. Chalcogen terminatatbides, which are crossover between carbides and
chalcogenides, 2D borides, andc®ntaining nitrides of transition metals further expanded the
family of 2D norroxide materials in the recent years. This presentation will describe the state of
the art inthe manufacturing of those new 2D compounds, their delamination into-taygle2D

flakes and assembly into films, fibers and 3D structures [2]. Synibsistureproperties
relations of MXenes will be addressed on the example ¢f,TiMany MXenes der high
electronic conductivity combined with hydrophilic surfaces. This allows environmentally friendly
and scalable manufacturing and processing of MXenes from dispersions in water, with no
surfactant of binder added. The versatile chemistry of the MXamily renders their properties
tunable for a large variety of energglated, electronic, optical, biomedical and other applications.

In particular, the applications of MXenes in electrochemical energy storage and harvesting,
electrocatalytic water spling and water purification/desalination are promising. However,
MXene antennas, sensors, actuators, films for electromagnetic interference shielding are equally
attractive. Structural, tribological and higgmperature applications of MXenes are being
explored as well.

1. VahidMohammadi, J. Rosen, Y. Gogotsi, The World of IMimensional Carbides and Nitrides
(MXenes),Science372 eabfl581 (2021)

2. X. Li, Z. Huang, C. E. Shuck, G. Liang, Y. Gogotsi, C. 2iXene chemistry, electrochemistry,
and energy stage applicationd\ature Reviews Chemistrg (6), 389 404 (2022)
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Y.PL.S.11.2.
Advancedmaterials for health monitoring and haptic interactions

John A. Rogers
Northwestern University, Evanston, IL, USA

Advances in materials science, mechanical engineering and manufacturing methods establish the
foundations for high performance classes of electronics technologies that have soft, flexible
physical properties, sometimes in bioresorbable forms. The regdiivices can mount on the

skin, at nearly any location across the body, and they can also implant into the body, to provide
continuous, clinicafjuality information on physiological status, with options in complex, large
area multihaptic forms of engageent and feedback. This talk summarizes the key ideas and
presents examples in wireless devices for (1) maternal, fetal, neonatal and pediatric care in clinical
facilities and home settings, and (2) fbbhdy haptic experiences in virtual/augmented reality
environments.
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Y.PL.S.11.3.

Correlative imaging of mineral deposits in brain tissue of Alzheimer's Disease patients:
application to the valence state of iron deposits by STENEELS

Robert Sinclait, Yitian Zengd, Philip S. Digiacomé, Michael M. Zeineh
Departments ofMaterials Science and Engineerirf@ioengineering andRadiology,
Stanford University, Stanford, CA 94305, USA

It is known that abnormal mineral depositsntaining zinc, aluminum or iron are found in the
brain tissue of former patients with severe Alzheimer's Disease (AD). In this work, we have
applied correlative imaging methods which are common either in biological or in physical
sciences, but rarely tether, to characterize such deposits in the same samples (e.g. [1,2]). For
iron deposits, it has been suggested that ferrous rather than ferric irons are more responsible for
adverse biochemical activity in AD development (e.g. [3,4]). We have used twgefamgnetic
resonance imaging, histological analysis, optical and scanning electron microscopy methods to
locate iron deposits in AD brain tissue, and subsequenthgséeific focused ion beam specimen
preparation for scanning transmission electronrosicopyelectron energy loss spectroscopy
(STEM-EELS) to determine the iron valence state [5]. A significent proportion of the ferrous state
is formed in three severe AD patients compared to equivalent tissue from healthy patients,
showing the usefulness$ the combined imaging techniques [6].

1. M. Zeineh et al., Alzheimer's & Dementia: The Journal of the Alzheimer's AssocilBi6r), pp.

11291130 (2017).

S. J. Madsen et al ., 4 pp 5835361(26200mer 6 s Di sease Re
M.M. Zeineh et al., Neutaiol. Aging 36 (9) pp. 24832500 (2015).

J.F. Collingwood et al., J. Alzheimer's Diseds®(2) pp. 235245 (2008).

Y. Zeng et al., Ultramicroscop®31, pp. 113254113261 (2021)

This work was supported by the National Institute of Aging of the U.S. iNdtiostitutes of Health

under Award Number RO1AG061120.
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Y.PL.S.11.4.
Advances in engineering novel materials for nanomedicine

Vladimir Torchilin
Center for Pharmaceutical Biotechnology and Nanomedicine, Northeastern University, Boston, MA

Pharmaceutical nanocarriers, including liposomes and polymeric micelles, are frequently used for
the delivery of a broad variety of both soluble and poorlyldelypharmaceuticals to enhance
thein vivo efficiency of many drugs. Now, within the frame of this concept, it is tempting to
develop multifunctional stimuliesponsive nanocarriers, i.e. nanocarriers that, depending on the
particular requirements, can cidate long; target the site of the disease via bothspecific

and/or specific mechanisms, such as enhanced permeability and retention effect (EPR) and
ligand(antibodyjmediated recognition; respond local stimuli characteristic of the pathological site
by, for example, releasing an entrapped drug or deleting a protective coating facilitating thus the
contact between drdgaded nanocarriers and target cells (especially important for cancer
therapy); and even provide an enhanced intracellular delivemnaéntrapped drug with its
subsequent delivery to specific intracellular organelles, such as nuclei, lysosomes or mitochondria.
Such carriers can be additionally supplemented with reporter moieties to follow thdimeal
biodistribution and target accwiation. Among new developments to be considered in the area
of multifunctional pharmaceutical nhanocarriers are: dargand RNAloaded delivery systems
additionally decorated with ceflenetrating peptides for the enhanced intracellular delivery;

fi s mannuttifdnctional drug delivery systems, which can reveal/expose temporarily hidden
functions under the action of certain local stimuli characteristic for the pathological zone (such as
lowered pH, redoxconditions, hypoxia, or locally increased expressiboertain enzymes); new
means for controlled delivery and release of siRNA; approaches for intracellular drug delivery
and organelle targeting; and application of nanocarrieteaded with siRNA and drugs to treat
multidrug resistant tumors.
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Y.PL.S.I5.

SARSCoV-2: Molecular interaction specifics viewed through the prism of
nanotechnologies

Vuk Uskokovil
TardigradeNano LLC, Irvine, CA 92604, USAd
Department of Mechanical Engineering, San Diego State University, San Dieg0SBA,

Severe respiratory syndrome coronavirus 2 (SA
pandemic and timely investigations of various aspects of its nature are of paramount importance.
In this lecture | will present arguments supporting the itieé the current absence of antiviral
therapeutics that specifically target human coronaviruses, including SARS, is largely due

to the underuse of nanotechnologies in viral research. In addition, the effects ofpsimgle
mutations on the specifiad the interaction between the recepbimding domains on the spike
proteins of SARSCoV-2 and SARSCoV and its targets in the human cells will be elaborated.
Such analyses of the structural differences and the impact of mutations on different viral strai
and members of the coronavirus genera are an essential aid in the development of effective
therapeutic strategies for an infection such as S8RS-2. At the same time, fundamental
research focusing on the interface between nanostructures and corsemvguof essential
importance for building a knowledge base from which more express medical treatments can be
produced for a rapidly spreading commuratyquired disease such as COVID than it is the

case today. Such fundamental knowledge also preffmtsnly route to the rational design of
precisely targeted therapeutics for coronavirus infections. The development of €OVID
vaccines utilizing nanotechnologies ensures that this is a prospective path to follow, assuming that
the various technologicadnd socioeconomic obstacles that have appeared in the course of
traversing this path are surmountable.
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Y.PL.S.11.6.
Air force office of scientific research grant funding opportunities

David Swanson
U.S. Air Force Office oBcientific Research
European Office of Aerospace Research and Development

This presentaton will highlight various opportunities for reseach grant funding contributed by the
U.S. Air Force Office of Scientific Reserach (AFOSR). The european Office aispace
Research and Development (EOARD) is the AFOSR office located in London in the United
Kingdom and is composed of scientists and engineers who review research topic ideas and make
decisions on the best distribution of grant funding for qualified rekees and professors at
Euroean universities. This author and presenter is responsible for programs within the material
science and structures topic areas.

This presentation will provide an overview of AFOSR and EOARD, as well as give detailed
instructiors on how professors from any university throughout Europe may inquire about and
apply for grant funding opportunities. EOARD provides grants fdrdnse university research
programs, as well as conference support, and visiting scientist travel costelborete in the

U.S.A. Various researchers within Universities in nearly every country in Europe are currently
supported by the U.S. Air Force. EOARD seeks to financially support innovative basic science
that will benefit the aerospace community at large.

13



TWENTY THIRD ANNUAL CONFERENCBMAT 2022
TWELFTH WORLD ROUND TEBNFERENOR SINTERINGII WRTCS 2022
Herceg Novi, August 20 September 2, 2022

Y.PL.S.III.1.
Hard films for industrial applications: Design-synthesisevaluation

Kwang Ho Kim
Global Frontier R&D Center for Hybrid Interface based future Materials, School of Materials
Science and Engineering, Pusan Natiodaiversity, Busan 46241, Korea

Hardphase films have been extensively applied in various parts with superior mechanical
properties like high hardness, wear resistance, low friction, etc. for the applications in machining,
die-casting processes. Recenttiie electrochemical applications of DLC, diamond films are
spotlighted for wastgvater treatments.

1 Nanocomposite films

Various new materials for the muftinction are designed. For example, various ternary,
quaternary, and quinary nastructured fims in the (Ti, Cr, Mo, Al, SKB, C, N) system are
compared in sense of not only hardness but also other properties of corrosion, oxidation, friction
etc. for the structural applications.

2 DLC and BDD films for the wastewater treatment

Diamond like carbon (DLC) and boredoped diamond (BDD) films have superior chemical
stability and electrochemical properties. For the applications of weasty treatment, the hard
layers should have ideal interlayer structure and those-hagyéired structure musthow the
excellent properties such as mechanical stability and electrochemical properties.
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Y.PL.S.1I.2.

Structure and properties of the compoundstZznSb, T =Ti, V, Cr

P.F. Rogt, R. Podloucky, G. Rogt, H. MichoP, X. Yar?, V. Bursikov&, P. BroZ, J. Bursik,
R. Vaclavik, Z. Abbasi, E. Schaflet, G. Giestef
Ynstitute of Materials Chemistry, Universitat Wien, Wahringerstr. 42080 Wien, Austria
2nstitute of Solid State Physics, TU Wien, Wiedner Hauptsit@, 81040 Wien, Austria

3Institute of PhysicaEl ect roni cs, Masaryk Univ., Kotl §Ssk:
“Dep. Chemistry, Faculty of Sci., Masaryk Univ., Kotlarska 2, 61137 Brno, Czech Republic
S nstitute of Physics of Materials, Czech Acad.

5Dynamik Kondensierter Systeme, Univ. Wien, A 1090 Wien, Botzmanng. 5, Austria
"Institute of Mineralogy and CrystallographyJniv. Wien, Althanstr.14,-A090 WienAustria

Structure and properties of compounds TZnSb (T = Ti,V,Cr) and solid solutiai¥ZnSb (M

= Ti,Cr) have been evaluated via combined experimental anepfirgtiples studies. Physical
properties i.e. electrical resistivity (4-800 K), Seebeck coefficient (3000 K), specific heat

(2 - 110 K), Vickers hardness and elastic modRIT) have been defined for the afore mentioned
polycrystalline singlgphase materials. From-pay single crystal and Rietveld analyses all these
phases, of which TiZnSb and CrZnSb are novel representatives, were found to crystallize with the
ordered MnAlG-type (space group4/nmm). The thermal stability has been investigated by
differential thermal analysis, indicating an upper limit at about ~ 820 K for T = Ti, Cr and ~950
KforT=V.

A detailed analysis of the structure types TZnSb adopted withirthes ®f 3d transition elements
clearly reveals that electropositive elements T=Ti,V,Cr,Mn,Fe crystallize with the tetragonal
MnAIGe-type but with rising electronegativity T = Fe,Co,Ni incline to the cubic-Halfisler
structure or to a (2ax2ax2a) suparsture of it. The case of Fe with three modifications
constitutes the border range.

A variety of physical properties for {Ti,V,Cr}ZnSb are derived from first principles such as struc
tural and magnetic structural stabilities, charge transfeatmmdic size, elastic properties, dfeaic
structure (density of states, band structure), electronic transport properties (Seebes&rtcmffi
resistivity) within Boltzmann's transport theory. All the results are obtained for fully relaxed
structurd parameters. Concerning magnetic ordering thglane antiferromagnetic ordeg of T-
magnetic moments in the tetragonal MnAlgpe is dominant. The influence ofvecarcies for
VZnSb and CrZnSb are investigated and the results emphasize thiestatd sacancies.
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Y.PL.S.1I.3.

Electrical resistivity and thermal expansion (4.2 820 K) of nanostructured
skutterudites after severe plastic deformation

Gerda Rod#?, Viktor Soprunyuk, Peter Rod
Ynstitute of Materials Chemistry, Universitat Wien1B890 Wien, Austria
2Physics of Nanostructured Materials, Universitat Wierl,090 Wien, Austria

Thermoelectric materials, like skutterudites, with a high figure of merit, ZT, are the essensial basi

to build thermoelectric generators, which can directly convert heat into elect8eitgre plastic
deformation(SPD)via highpressure torsio(HPT) wassuccessfully applied to enhance ZT of ball

milled and hotpressed skutterudites-fppe: from 1.1 1.4, ntype from 1.6 to 2)In addition, it

is possible taachieve highZT p- and ntype bulk skutterudites (ZF 1.3 at 773 K for gype

DDy #eCoSh, and ZT ~ 1.45 at 823 K for fiype (Mm,Smy14CosShiz) by processing
industrially produced raw powdersapplying a custodbuilt high-pressure torsion (HPT)
equipment at elevated temperatu8@D has a big influence on the structural and as a consequence
on the transport and mechanical properties of thermoelectric materials, as SPD introduces many
defectsmainly dislocations into the sample and in parallel reduces the crystallite size significantly.

It could be demonstrated that the structural changes ofpi@Jessedand ntype skutterudites,

which take place during measuremérduced heating, influercthe electrical resistivity and
thermal expansion more or less simultaneously. For HP+HPT samples, a severe change takes place
above 400 K, whereas for the CP+HPT samples thermal expansion exhibits an unexpected
decrease between 300 and 400 K. A furtheanaaly - being more prominent for the electrical
resistivity - takes place at around 520 K. As soon as the sample is thermally stable, all HPT
consolidated samples have in common that the tempetd¢pendent electrical resistivity is

linear but higher thn that of the HP samples.

16



TWENTY THIRD ANNUAL CONFERENCBMAT 2022
TWELFTH WORLD ROUND TEBNFERENOR SINTERINGII WRTCS 2022
Herceg Novi, August 20 September 2, 2022

Y.PL.S.IV.1. VIRTUAL
The fundamental science and technology applications of triboelectric nanogenerators

Zhong Lin Wang
Beijing Institute of Nanoenergy and Nanosystems, Chinese Academy of Sé&eijices,Chinaand
School of Materials Science and Engineering, Georgia Institute of Technology, Atlanta, Georgia

Triboelectric nanogenerators (TENGs) was invented in 2012, which is based on coupling of
triboelectrification and electrostatinduction effects, which is the most effective approach for
converting mechanical energy into electric power. TENG is playing a vitally important role in the
distributed energy and sgibwered systems, with applications in internet of things, environ
mengal/infrastructural monitoring, medical science, environmental science and security. In this
talk, we first present the physics mechanism of triboelectrification for general materials. Our
model is extended to liquiglolid contact electrification, revivirte classical understanding about

the formation of electric double layers. Secondly, the fundamental theory of the TENGs is
explored based on expanded Maxwell equations for a meatrarem systemWe will present

the applications of the TENGs for harvestiall kind mechanical energy that is available but
wasted in our daily life, such as human motion, walking, vibration, mechanical triggering, rotating
tire, wind, flowing water and more. Then, we will illustrate the networks based on triboelectric
TENGs Pr harvesting ocean water wave energy, for exploring its possibility as a sustainable large
scale blue energy. Lastly, we will show that TENGs assalfered sensors for actively detecting

the static and dynamic processes arising from mechanical agitaiiwgnthe voltage and current
output signals.

1. Zz. L. Wang and A.C. Wang fAOn the origin 8f <contac
(2019) 3451; https://doi.org/10.1016/j.mattod.2019.05.016

2. Shiquan Liff, Xiangyu Chefi and Zhong L i-electficatiog 4t ligéieSadich t a c t
interfacedo (Revi ell? (R022526B282c al Revi ew
https://doi.org/10.1021/acs.chemrev.1c00176

3. Z.L. Wang AFrom conctact electrication to triboe
in PhysicsB4 (2021) 096502https:/Hoi.org/10.1088/1366633/ac0a50

4. Jiajia Shao, Morten Willatzénand Zhong Lin WarigiTheoretical modelling of triboelectric
nanogenerators (TENS®™ Review , J. Applied Physicsl28(2020)
111101; https://doi.org/10.1063/5.0020961

5. Zhong Lin Wang fi On the expanded Maxwédidndgad equat
theory, mathemati cal s ol uMateoals3odayn52 (262p)B4863; at i ons
https://doi.org/10.1016/j.mattod.2021.10.027
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Y.PL.S.IV.2. VIRTUAL
Carbon dot luminophores

Andrey L. Rogach
Department of Materials Science and Engineering, @edter for Functional Photonics, City
University of Hong Kong, Hong Kong SAR

Carbon dots (CDs) small crystalline or amorphous carbbased quasspherical nanoparticles

T have recently attracted much attention as promising fluorescent materials [1hf @esr

widely accepted advantages is the simplicity of the formation of highly luminescent CDs from a
wide variety of organic precursors. At the same time, several recent studies on these chemically
synthesized CDs raised questions about the chemittakra the resulting products; their strong
luminescence can originate from the presence of molecular organic fluorophores [2]. On the other
hand, use of proper synthetic procedures yield purely carbon dot samples of different sizes; color
tunable fluoresence of CDs with blue, green, yellow, orange, red [3] and eveninfesned

emi ssion [4] can be achi eved,conujgated domdineinthe | o r
CD graphitic core [5]. Recently, we have extended the family of thesedigtting colloidal

carbon nanoparticles towards other shapes, such as nanorods with linearly polarized emission [6],
nanobelts and nanorolls [7]. Application of CDs in luminescent solar concentrators has been
demonstrated [8].

1. G. Ragazzon, A. Cadranel, E. Mshakova, Y. Wang, D. M. Guldi, A. L. Rogach, N. A. Kotov,
M. Prato. Optical Processes in Carbon Nanocolloids. Chem. 2021, 7, 606.

2. Y. Xiong, J. Schneider, E. V. Ushakova, A. L. Rogach. Influence of Molecular Fluorophores on
the Research Field of Chemicaynthesized Carbon Dots. NanoToday 2018, 23, 124.

3. J. Zhu, X. Bai, X. Chen, H. Shao, Y. Zhai, G. Pan, H. Zhang, E. V. Ushakova, Y. Zhang, H. Song,
A. L. Rogach. Spectrally Tunable Solid State Fluorescence and -Remperature
Phosphorescence of Carbon D8ysithesized via Seeded Growth Method. Adv. Opt. Mater. 2019,
1801599.

4. D.Li,P.Jing, L. Sun, Y. An, X. Shan, X. Lu, D. Zhou, D. Han, D. Shen, Y. Zhai, S. Qu, R. Zboril,
A. L. Rogach. Neamfrared Excitation/Emission anultiphotorrinduced Fluorescence of
Carbon Dots. Adv. Mater. 2018, 1705913.

5. N. V. Tepliakov, E. V. Kundelev, P. D. Khavlyuk, M. Y. Leonov, W. Zhu, A. V. Baranov, A. V.
Fedorov, A. L. Rogach, I. D. Rukhlenko. $sp3Hybridized Atomic Domains Determine Og¢i
Features of Carbon Dots. ACS Nano 2019, 13, 10737.

6. Y. Xiong, X. Zhang, A. F. Richter, Y. Li, A. Déring, P. Kasak, A. Popelka, J. Schneider, S. V.
Kershaw, S. J. Y00,-5. Kim, W. Zhang, W. Zheng, E. V. Ushakova, J. Feldmann, A. L. Rogach.
Chemically §nthesized Carbon Nanorods with Dual Polarized Emission. ACS Nano 2019, 13,
12024.

7. T.Liang, E. Liu, M. Li, E. V. Ushakova, S. V. Kershaw, A. L. Rogach, Z. Tang, S. Qu. Morphology
Control of Luminescent Carbon Nanomaterials: from Dots to Rolls and B&lS. Mano 2021,

15, 1579.

8. L. Zdrazil, S. Kalytchuk, K. Hola, M. Petr, O. Zmeskal, S. Kment, A. L. Rogach, R. Zboril. A

Carbon DotBased Tandem Luminescent Solar Concentrator. Nanoscale 2020, 1565664
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Electron liquid crystals: A materials science minefield

Il van Bogovil
Brookhaven National Laboratory, Upton, NY 11973, B4
Yale University, New Haven, CT 06520, USA

Our understanding of metals was pioneered by Paul Drude, who imagined it as a gas of free
electons contained in a can. This model was refined by Lorentz and Sommerfeld and corroborated
by Landauds Fer mi Liquid theory, which succes
textbook explanation has been | @®h alelhearvgTeod b yn
cuprate® the resistivity scaling linearly with temperature and magnetic field. This is attributed

to the electron correlations, strong enough to invalidate the FL picture. An even more spectacular
departure is the spontaneous bieglof the rotation symmetry in the electron fluid, first observed

in cuprates but subsequently in other correlaiedtron materials such as-peictides and
chalcogenides, FRuQs, and twisted doublayer graphene (TDLG).

In principle, the mostirect way to detect electronic nematicity is the measurement of the
components of the resistivity tensor. However, one must beware of artifacts; symmetry breaking
may be due to various extrinsic factors. This calls for careful experimentation, ext¢assties,

and some meticulous Materials science. The latter includes characterization by STEM, RHEED,
LEEM/PEEM/LEED, AFM, synchrotroibased XRD, XRF, and XAS, THz dichroism, Second
harmonic generation, Crog®larized Raman scattering, as well as the largsolved
measurements of transverse resistivity and magnetoresistance.

ReferencedNature572 493 (2019)547, 432 (2017)536, 309 (2016)472, 458 (2011)455, 782
(2008); 22, 873 (2003);398 221 (1999)Science361, 479 (2018):326, 699 (2009);316, 425
(2007);297, 581 (2002)282, 2067 (1998)Nature Mater21, 11 (2022)12, 877 (2013)12, 387
(2013);12, 1019 (2013)12, 47 (2013);11, 850 (2012)Nature Phys16, 712 (2020);10, 256
(2014);7, 298 (2011)Nature Chem14, 377 (2021)Nature Nanotech.14, 44 (2019);9, 443
(2014);5, 516 (2010)Nature Comm9, 5210 (2018)2, 272 (2011).

19



TWENTY THIRD ANNUAL CONFERENCBMAT 2022
TWELFTH WORLD ROUND TEBNFERENOR SINTERINGII WRTCS 2022
Herceg Novi, August 20 September 2, 2022

W.PL.S.I.1.
Sintering assisted additive manufacturing

Eugene A. Olevsky
San Diego State University

Additive manufacturing is increasingly used to make porous preforms followed by sintering to
fabricate the final component. The effects of fabrication directionality and gravity on-raicio
macrastructure of sintered components are still poorly undetst Present technologies of
additive manufacturing (such as bingetting, stereolithography, robocasting, selective laser
sintering,etc.) of complexshape powdecomponents necessitate finming of sintering as
applied to porous 3Dprinting producs. The densification of complex shapes requires control of
the gravityrelated and anisotropy phenomena to ensure a nearly full and disfoegon
densification. The conducted studies address these issues through the involvement of
comprehensive finite ement simulations, the determination of the additively manufactured
powder specimens&#39; sintering behavior, and the experimental validation of the developed
models describing sintering of 3@inted objects. The presentation describes the numerical
modeing of macro and micro defect formation during sintering of 3frinted powder
components. The validation of the developed models is conducted through the comparison with
the experimental results obtained for the sintering of the printed powder ceranticesadtic
components. An analytical engineerieriterion, which can be used for sintered®>r i nt ed par
design recommendations, is derived.
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W.PL.S.1.2.

Challenges andopportunities for machine learning approaches for sintering and
microstructure development

Rajendra BordiagFei Peng
Materials Science and Engineering, Clemson University, Clemson, SC 29834 US

There have been significant developments in the use of machine learning for guiding the
devdopment of sintering protocols for ceramics. The current status of the field will be reviewed with

a focus on the challenges and opportunities that this approach presents. One of the primary
limitations is the lack of robust and large number of training dats. One way to address this
limitation is thru the use of high throughput experiments. We will present results on one high
throughput study. Ultrfast laser sintering of alumina that achieves the desired deagjit3Q to

98% relative density) andhicrostructure €.g. grain size) for alumina within ~10 seconds was
conducted. A sample array of ~80 sample-units
neously under one laser scan, which results in various microstructures for each sampketonit du
the laser power distribution. The hardness of each sample unit and corresponding microstructure
were characterized to efficiently establish the datasets for machine learning (ML) training. The
hardness vs. relative density data obtained from this thighughput method, well match the
literature data. We developed convolutional neural network (&hs@d ML algorithms that can
precisely predict the lassintered alumina microstructure from the hardness values and precisely
predict the hardness of thasersintered alumina from the SEM micrographs with less than 5% error.
The grain sizedensity trajectory for laser sintered alumina was compared to furnace sintered
samples and the similarities and differences discussed.
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W.PL.S.1.3.
Electric field assisted sintering of oxide ceramicd-ields matter!

Olivier Guillon
Institute of Energy and Climate Research: Materials Synthesis and Processing Forschungszentrum
Julich GmbHand RWTH Aachen University, Germany

Sintering as a ca@olidation, densification and coarsening process depends on numerous different
intrinsic and extrinsic factors: materials composition, particle size distribution and morphology,
temperature programme (heating rate, maximum temperature, dwell time), bémggpessure,
microstructure of the green body, etc.

The use of external electric fields offers additional degree of freedom to accelerate densification
and taylor microstructure. In order to use their full potential, systematic investigations ufider we
controlled experimental conditions are required.

Taking the example of doped ceria, sintering parameters required for continuum mechanical
modeling are significantly affected by very moderate fields without the generation of macroscopic
Joule heatingn the sample. For example, the decrease in viscous Poisson's ratio observed with
fields is correlated to a clear decrease in shear viscosity, which can be attributed to an easier grain
boundary sliding.

In addition, by increasing the amplitude of the elecfield, transition to flash sintering is
correlated with the generation otype electronic conductivity in air under direztrrent bias. Its

origin is attributed to partial reduction of the material which propagates from the catbxodic
anodic region When using AC fields, frequency needs to be taken into account, leading to
different kinetics compared to DC fields. Curreate flash sintering with controlled power leads

to a uniform density and grain size. Such strategies are required in orderhongegeneous
microstructure and highuality parts of large dimensions on the way to industrial production.
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W.PL.S.1.4.

Enhancing powder metallurgy processing using advanced microstructural
characterization and physical metallurgy

Hamish L. Fraser
Center for the Accelerated Maturation of Materials, Department of Materials Science and
Engineering, The Ohio State University, Columbus OH, USA

This talk addresses problems limiting the application of two powder metajuoggsses. In the

first, prior particle boundaries (ppb) observed inldse superalloy powders that have been
consolidated by hot isostatic pressing (HIP) have been characterized using a new imaging
technique of scanning electron microscopy (SEM). Uslmg technique to characterize the
surfaces of powders produced using three different processes, namely gas atomization, rotary
atomization, and plasma rotating electrode processing, and subsequent consolidated samples from
each of these powder sources)dsea solution to this problem. The second problem that has been
addressed involves the formation of coarse columnar grain morphologies that result when Ti alloys
are processed using additive manufacturing. The solution has involved a small, but predicted,
modification of alloy composition that has resulted in a colurto@quiaxed transition. In
addition to effecting an attractive grain morphology, there are other consequences of such
alloying, and the manner in which these may be exploited are discussed.
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W.PL.S.1.5.
The role of sintering in process design for aerosol synthesis of nanostructured materials

Sotiris E. Pratsinis
Particle Technology Laboratory, Institute of Process Engineefwgss Federal Institute of
Technology (ETH Zurich)Switzerland

Sintering largely determines the morphology and-sizecture of nanostructured materials made

by gasphase (aerosol) processes. This is crucial in manufacture of pigmentary titania, fumed
silica, nanosilver and optit fibers as well as in the assembly of a number of novel sophisticated
materials compositions for heterogeneous catalysis, gas sensors and biomaterials 1 . As a result,
there is keen interest to establish a functional understanding of sintering angdts on the
characteristics of these materials and subsequently their performance. By now it is reasonably well
understood that a mulsicale approach captures the essence of process design anghdcale
manufacturing of aerosohade nanostructured metds. Here some examples of quantitative
description of sintering of metal oxides (Si/TiO 2 ) and noble metals and their alloys (Ag/Au) will

be elucidated by mesoscale and molecular dynamics simulations highlighting the attainment of
power laws regardlese f sintering mechanism and explain
nanosilver by its alloys with gold.

1. G. Kelesidis, S.E. Pr aptsd ;nd ssy it lpesispectt i van @oma t
design, i mp&htemndErRguiP@8§R4)10. 1016/ .cej . 2021.
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W.PL.S.1.6.
Grain growth: the mixed control mechanism of atom transport

SukJoong L. Kang
KAIST, Daejeon, Korea

Ever since its inception, the kinetics of boundary migration and grain growth haddseeited

to be linearly proportional to the associated driving force, irrespective of the presence of
impurities, second phase particles or a liquid film at the boundary, as well as any anisotropy in
energy or mobility of the grain boundary. Whenevefugiibnal material transport occurs from

one place to another, there are always sources and sinks of atoms. Therefore, the resultant transport
kinetics can be governed by either the kinetics of atom movement (diffusion) from the source to
the sink or the r&ction of atoms at the interface of the source or sink. A typical example is the
growth of a single crystal from a melt. It is well documented that the crystal growth mechanism
and kinetics is highly dependent on the surface structure of the crystalfdeeted crystal with

an atomically ordered surface, the growth mechanism is either interface reactaiffusion
controlled below or above a critical driving force. This mechanism is called the mixed control
mechanism. A similar idea may also be vdbdthe migration of grain boundaries as boundary
migration occurs via thermal jumping, which can be considered as diffusion, of atoms across the
boundary and their placement (interface reaction) on the surface of the growing grain. Some
previous HRTEM obsrvations show that the migration of a flat (faceted) boundary occurs via a
lateral spreading of atoms from kink sites formed on the surface of the advancing grain, similar to
the growth of a faceted crystal from a melt. Our experimental observationstenttiat the mixed
control mechanism is operative in the migration of faceted (flat) grain boundaries and resultant
grain growth.

This presentation first discusses the limits of the conventional concept of boundary migration. It
then describes theasis of the mixed control mechanism of atom transport across the boundary.
The mixed mechanism principle of microstructural evolution, which we deduced a decade ago, is
explained. We provide examples, which were obtained not only from ceramics but tdds, me

for the generality of the microstructural evolution princibi&ome future research directions for
boundary migration and grain growth will also be commented on and suggested.

S-J. Kang, et al., J. Am. Ceram. Soc., 92, 17642009).
S-J.L

1.
2. . Kang et al., J. Am. Ceram. Soc., 98,-887(2015)
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W.PL.S.II.1.

From nanopatrticles to nanocrystalline solids with designed functionalities

Boris N. FeigelsonJames A. Wollmershausétevin P Anderson Benjamin L Greenberg
Alan G. Jacobs
U.S. Naval Research Laboratory, 4555 Overlook Ave., SW, Washington, DC 20375, USA

Sintering of nanoparticles is the most versatile wagrtiluce nanocrystalline solids of various
materials. Scaling grains down to nanometer size enhances many properties of polycrystalline
solids due to an increase of the grain boundary interfacial volume fraction. It is well established
that the main preredgite for aking full advantage o$uch size dependent properties in these
materials is removing porosity during sintering while preserving nanoscale morphology and grain
size.

Furthermore, these nanoparticle building blocks can be engineered by deaighisynthesizing
core/shell structures. By sintering core/shell nanoparticles to a fully dense solid and preserving
their initial core/shell design, novel bulk solid materials can be fabricated with properties
controlled by rationally designed core/shgdiometries and properties, and the resultant vast
network of interfaces.

A few examples will be presented how we exploit this possibility in order to enhance physical and
mechanical material properties made by sintering of engineered core/shell naresparticl
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W.PL.S.11.2

Studies on the Flash sintering of KNN: FI| as
properties

Ricardo SerrazifaLuis Pereird Paula M. Vilarinhé, Ana Senos
IDepartment of Materials and Ceramic Engineering, CICE&®iro Materials Institute, University
of Aveiro, 3810193 Campus Santiago, Portugal
2CENIMAT-I3N, School of Science and Technology, AFGIVA, Universidade NOVA de Lisboa,
Campus da Caparica. 282916 Caparica, Portugal

Alternative sintering techniques, as Flash sintering, are needed and currently being object of study
and development either for a more sustainable production of materials or for improving its
performance. In this work we studied tlash sintering of Potassium Sodium Niobate,
K0.5Na0.5NbO3 (KNN), one of the most promising ldak piezoelectric. In the case of KNN,
Flash, an Electrical Field Assisted Sintering (EFAS) technique allows the reduction of both sintering
temperature andinte; additionally is has the potential to overpass the limitations found in
conventional sintering, i.e., secondary phase formation and limited final density/4<oBgelative
density) due to alkalis volatilization at high sintering temperature (> 108 time (> 2).

In this work, variables of Flash sintering KNN such as the powder particle size and purity, applied
electric field, sintering atmosphere and thermal schedulle were studied using dilatometric
experiments with an applied electric fielthe research envolved simulations studies with Finite
Element Modeling, FEM, as a tool to model the microstructure of particle contacts and calculate
the current density and Joule heating. The simulation data were compared to experimental results
of the daracterization of Flash sintered samples with XRD, Raman Spectroscopy, SEM and TEM
analysis.

The Flash temperature (Tf) of KNN was found to vary between ~300 and°€90@@pending on

some powder and processing variables, such as the densityta€ts and surface conductivity of
green compacts, sintering atmosphere and applied electric field. dphagt assisted sintering is
shown to be the prevalent FLASH sintering mechanism of KNN and high den¥edPEelative
density) single phase cenics could be achieved by this technique. Interestingly, and for the first
time, we show that FLASH sintered KNN behave very closely to conventionally sintered materials,
in terms of permittivity as a function of temperature, with a Curie temperatureA8Hflsintered

KNN very close to 420 °C. Moreover, despite some leakage currents, FLASH sintered KNN can be
polarized and its ferroelectric characteristic determined.
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W.PL.S.11.3

Capsule free hot isostatic pressing as a way towards transparent structural
and functional ceramics

Karel Macd, T o m§ ¢, Keapina ®rdlékovh Martin Truneé,
Daniel Drdlik, Rébert Klemerit
1Brno University ofTechnology, Brno, Czech Republic
Funglass Centre of Excellence, Tren]:

Capsule free Hot isostatic pressing is a-step pressurassisted sintering method comprising a
pressurdess sintering to the stage of reaching closed porosityfahostatic pressing (HIP) on

the final stage. The present work comprehends a systematic study both stages individually with
the aim to produce highly transparent oxide ceramics with-&ighproperties. It was shown that

very important parameter of caps free HIP is saalled critical density where the pressigss
pre-sintering (stage 1) has to be terminated. After optimization of the whole sintering process, the
real inline transparency for ADs;, MgAI-O4, and €ZrO, ceramics was acquired as 7®%58,8and

68.8%, respectively, at a wavelength of 638r8. Special attention was put through to
preparation of transparent luminescent alumina ceramics doped by various rare earth elements
(Eu, Er, Nd, Th, Dy) as well as transition metals (Cr, Mn). Thaldoation of superior optical

(RIT exceed 5%46), luminescent and mechanical (Vickers hardness exceeded 25 GPa) properties
allow these materials to become a promising candidate for numbeteafhépplications.

Acknowledgementhis work was funded by éhCzech Science Foundation under the grant NA4237S

and by the Ministry of Education, Youth and Sports of the Czech Republic under the project LTT18013. This
work was also supported by the Slovak Research and Development Agency under the coni@btNo.

17-0049 and by grant VEGA 1/0527/18. This paper is a part of dissemination activities of the project
FunGl ass. This project has received funding from
innovation programme under grant agreement No. 739566.
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W.PL.S.I4.

Additive manufacturing and spark plasma sintering
Fabrication of powder components with cooling channels

Elisa Torresanj Maricruz Carrilld-?, Eugene Olevsky, ChrisHaines$, Darold Martirt
1San Diego State University, San Diego, CA, USA
2University of California San Diego, CA, USA
SUS Army DEVCOM Army Research Laboratory, Aberdeen Proving Ground, MD, USA
4US Army DEVCOM Armament<Center, Picatinny Arsenal, NJ, USA

A novel method combining Additive Manufacturing (AM) technique of solvent jetting and Spark
Plasma Sintering (SPS) of producing complex ceramic and metallic parts with designed internal
channels is developed. This nowelt shaping approach synergistically combines the capabilities

of AM and SPS in producing complex components with internal channels. Along with geometric
customization of the 3D printed mold, a major advantage of this method is the removal of the need
for a long debinding process, usually necessary with other 3D printing methods, by using the SPS.
High density ceramic and metallic complex parts with internal channels were successfully
produced with close to theoretical densities. The conducted studieddrnbk development of a
model that can predict the evolution and/or distortions of the congblaged powder assembly
during the sintering process. The model is based on the continuum theory of sintering formulations
embedded in a finite element code.
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W.PL.S.ILL5VIRTUAL PRESENTATION

Thermal stress and deformation in SiC power chip systems havindyg sintered bonding
layers for advanced power conversion

Masaaki Aokt? Ryousuke Aok, Akihiro Mochizuk?, Yoshio Murakand,
Mutsuharu TsunodaGoro Yoshina#f, Maurizio Fenech Nobuhiko Nakanb
!Department of Electronics and Electrical Engineering, Faculty of Science and Technology,
Keio University, Yokohama, Kanagawa 2231, Japan
2MacDermid Alpha Electronics Solutions / MacDermid Performance Solutions Japan
3MacDermid Alpha Electronics Sdlans / Alpha Assembly Solutions Germany GmbH

Power devices and modules need highly efficient heat dissipation system having a chip bonding
layer with high thermal conductanaadhigh melting temperaturég sintered bonding layer has

been attracting mincattention in power electronics and bonding technology. Ag sintered layer
(SL) has the high melting temperature, enabling SiC power chip operations at high temperatures
and high-power conversionAg SL also has the high thermal conductivity of aki2k@® W/mK

and the thickness much thinner than conventionaHesalsolders. Present important subject is

to certify the reliabilities of Ag SL and chip system with this sintered bonding.

This paper presents the thermal stress and deformation resuliedtafinbient temperature
(25°C) by 3D multiphysics solver for SiC power chip systems having Ag sintered bonding layers.
We performed analysis and simulations assuming the elastic-strassrelationship. The stress

free temperature was set at Ag siimtgrtemperature (25%C).

The first target chip system has a Cu clip attached by Ag SL on a chip, a SiC chip with the
thickness of 150rm (6x5 square millimeter), and Ag sintering claipachment on AMB (Active

Metal Brazing) substrate with 88l film. Simulation results show that perpendicular tensile stress
appears at the Cu clip contact edges of chip and Ag SLs. The maximum perpendicular tensile
stress is at the lower edge of SiC chip near Cu clip bridge. This tensile stress is thought to be
caused by thrmal contraction and downward bending moment of Cu clip, and by thermal
contraction and upward bending of AMB Cu films. In the second target system a 5 mm square
SiC chip with the thickness of 188n is attached on Cu plate with the thickness over 1 mm by
30mm Ag SL. At the corner of this system we have obtained the perpendicular compressive stress
in both SiC chip and Ag SL. This perpendicular compressive stress is caused by combined action
of SiC chip and Cu plate warpages.

In conclusionour analysis pproach and results are very useful for designing reliable SiC power
chips having Ag sintered boding layers.
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W.PL.S.I1.6VIRTUAL PRESENTATION

Excellent heat dissipation performance of power device structures havingg sintered
bonding layers

Kazuma YamashitaMasaaki Aokl Goro Yoshinad, Nobuhiko Nakanb
!Department oElectrorics and Electrical Engineering, Faculty of Science and Technology,
Keio University, Yokohama, Kanagawa 2231, Japan
2MacDermid Alpha Electronics Solutions / MacDerrRiérformance Solutions Japan, Hiratsuka,
Kanagawa 2540082, Japan

Heat dissipation of power devices needs to be more efficient for high power operations. Ag
sintered bonding layer has begitracting much attention becautbés bonding layer has a high
thermal conductivity of about 250 W/mK and a thickness of about 30 um. In this paper we present
an analysis and simulation results3y Multiphysics solver on the temperature profile and heat
dissipation performance of power device structures using Agrethtgonding layers. Target
structureconsists of a 10 mm square Si chip with the thicknes®®fiin, a 20 mm square DCB
substrate having 320 um Cu, 320 pmNgiand 290 um Cua 45 mm square Cu heat spreader
with the thickness of 3 mm, and a 55 mm squalrbeat sink with the thickness of 5 mm. We
minimized the heat spreader size, keeping Tjmax increase within 0.5 degrees from the minimum
value. This structure has bonding layers (a), (b), (c) under a chip, a DCB substrate, and a heat
spreader, respectivelyWe performed the simulations under the condition where the chip power

is 400 W, and the bottom surface of heat sink is fixed at Ta (ambient temperature) of 70 degrees
Celsius. Other boundary surfaces are set at heat insulation.

Reference structure for aating Ag sintered bonding has 15t conventional leadree solders

as bonding layers (a) and (land 10Qum thick grease as a bonding (c). Simulated Tjmax of Si
chip in thereferencestructure was 166.8 degrees Celsius. The strudturaving Ag sinteed

layers (SL) as bonding layers (a) and (b), and grease as a bonding (c) showed Tjmax of 147.9
degrees Celsius, and 19 degrees lower thanrdfexencestructure Tjmax (Tjmax0). The
structure2 having Ag SLs as all bonding layers (a), (b) and (c) sholjireax of 133.4 degrees,

and 33 degrees lower than Tjmax_0. The strueBuvgthout heat spreader having Ag SLs as
bonding layers (a) and (b), and Ag sintered bonding between a DCB substrate and a heat sink
showed Tjmax of 138.7 degrees, and 5 degreeshitian Tjmax of the structue It was also

found that Tjmax of the structiewith Ag sintered bonding and grease is still about 7 degrees
lower than Tjmax (154.7 degrgesf the structurel using conventional solders for all bonding
layers.In concluson our analysis and simulations have revealed remarkable heat dissipation
improvement by Ag sintered bonding for Si power chip systems.
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O.S.I.A.1.
Characterization of thin films obtained using pulsed laser deposition technique

Agnieszka RadziszewskKazimierz Kowalski Tomasz Moskalewicz
AGH University of Science and Technology, Krakow, Poland

One of the mdsimportant changes in the domain of current surface engineering consists in the
discovery and application of modern materials and techniques of the production, as well as their
application in nanotechnology, biophysics, power engineering, optoelectranitsother,
dynamically developing field of science and common applications of the techndlogyefore,

to producehin films, whicharewidely usedn the abovenentionedndustrieshe

new technologynamelypulsed laser deposition (PLD) was applied. The present study is
focused mainly on the characterisation of the morphology, microstructure, phase and chemical
composition, nanohardness of-Wg thin films deposited by the pulsed laser deposition (PLD).
Thes aluminium based films can be easily deposited from pure metallic target by modification of
process parameters. The research was carried out by scanning electron microscope (SEM) and the
transmission electron microscope (TEM). For the purpose of thendebeg the phase
composition of the obtained films therdy diffraction and electron diffraction techniques were
used. The results of the own research showed that the low homological temperature of the substrate
(Th <0.44) contributes to the formation diin layers with the nanocrystallir@norphous
structure. The changes of the targebstrate distance led to a structure composed of hanometric
crystallites and structural defects. The generation of different harmonic from a nanosecond
Nd:YAG laser led @ the changes of the microstructure of the thin films. Highly efficient first
harmonic of the laser resulted in the nanostructured films with the large clusters of droplets. A
significant change in the morphology was essential for the functional proprthes layers the

surface of the layers, depending on the energy of the laser radiation photons. The hardness of the
thin layers was approx. 265 HV and was slightly higher than the hardness of the target (251 HV).

Acknowledgement&he present work wergupported by the Ministry of Science and Higher Education of
Poland under contract No. 16.16.110.663.
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O.S.IL.A2.

Selective Laser Melting technology of hot work tool steel influenced by remelting method
without preheating of the base plate

K. Fryzowicz R. Dziurka R. Bardg P . Baga
AGH Univeristy of Science and Technology, Cracow, Poland

Hot-working steels, used commonly for tools such as dies or hammers in metal fprodegses,

are known widely for their excellent mechanical properties. Toughness, tensile strength and wear
resistance are the main requirements for these steels and are determined by harsh working
conditions related to a higher temperature, abrasionaigiié. Because of these conditions, hot
work tool steels are under consistent development focused on heat treatment and manufacturing
processes. When it comes to the fabrication of tools, that often have complex geometry, a lately
trending technology Seddve Laser Melting (SLM) grabs much attraction. Selective Laser
Melting technology belongs to a group of processes developed and implemented for additive
manufacturing. Utilizing metallic powder with micszaled particle sizes and a laser source with

a tenth of a millimetre beam diameter can offer industrial level printing precision alongside fine
material properties. This, combined with the ability to produce complex geometries or internal
structures in metallic parts, is the reason behind the broad og#ys technology. However, due

to SLM methodology, the melted powder material is being solidified with high cooling rates,
which causes high material internal stresses and, as a result, leads to cracks formation. To limit
the thermal gradient duringipting, a method of additional heating of the base plate before and
during printing has been developed. However, this method aims at the heating base plate to
Martensite Start temperature, which is often beyond the limitations of SLM printing machines due
to thermal expansion and resulting jamming of mechanical parts. A remelting scanning strategy is
proposed to allow the printing of crack sensible materials such as hot working tool steels with
SLM technology. It is based on additional melting of the pneslp melted powder layer, often
used to enhance printouts6é porosity. However

and changes i ts t her mal conditions, infl uei

transformations and resulting mistaucture. Preliminary results of scanning electron microscopy
observations and light microscopy observations show that remelting can enhance porosity, limit
the cracks density and influence the microstructure of hot work tool steel, which makes it a
potertial solution for additive manufacturing of crack sensible materials in SLM technology.
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O.S.ILA3.
Effect of sodium on phase transformation of gammaalumina
Darya Farrokhnemoun

Materials Science and Nanoengineering, Sabanci Usitye Orta Mahalle, Tuzla,
Istanbul 34956, Turkey

Al umina is the most advanced cer ami-aumimaigd er i al
the most common alumina phase. To obtain fghsity ceramic, gammalumina undergoes

several polymorphi¢ r ansf or mati ons. This phase consists
al umi na, which occurs i n a -ammpiracAltfougb sigaificahe r b e

progress has been made so far in considering the effect of Na on the propertiesirt, dts
influence on gammalumina is still incomplete.

This work aims to investigate the effects of the Sodium on the phase transformation of-gamma
alumina. The transition behavior and the microstructure of the samples have been investigated.
The resuls show that the ratio of sodium affects the transition behavior of alumina.
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O.S.ILAA4.
Densification andmicrostructural evolution of Na-doped alpha alumina

Shahrzad Sajjadivantehmet Ali Gulgin
SabancUniversity Tuz | a, Kkegy anbul , T

Effect of sodium in various amounts on densification, microstructure, and consequently its
mechani cal pr op e r-alumies was ihvestigated nas a tunctioh of Gintering
temperature. Mo s faluntnfa is prbdacedcby tmarBayercproeeks. ItJthe Bayer
process, NaOH is used as a digestion agent to dissolve aluminum hydroxide inside the bauxite.
Alumina powders thus produced contain significant amount of Na (>0.1wt.%). The increased
amount of sodiumni alumina ceramics retards sintering and can cause abnormal grain growth
(AGG). Sodium also has very low solubility in alumina. Elongated grains were usually observed

at low sodium concentrations in alumina ceramics sintered at high temperatures. Tandeterm
sodiumdés effect on the microstructure and co
alumina with varying amounts of s106d00um fwoerr e2 h
Inhibition of sintering resulted in low sintered density. Elongatedoabally grown grains
deteriorated the mechanical property, i.e., flexural strength and hardness. Characterization of
samples was done using electron microscopy (SEM/TEM), XRF, flexural strength, and thermal
analysis (DTA/ TGA) . T h enechagisal propediessviere obtamed (NO9 9 %
samples sintered at 1600 C for 2 hours.
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0O.S.1.B.1.
Graphene supported PdAu nanopatrticles as catalyst for hydrogen evolution reaction

Lazar Rlalkroil rea), A rejsiain d'ajre IMearkas i g8V etbloa®4 Gt r ba
1INS Vinca, Department of Atomic Physics, University of Belgrade, Mike Ala%d,12
11001 Belgrade, Serbia
2Institute of Chemistry, Technology and Metallurgy, Department of Electrochemistry,
University of Belgrade, Njegoseva 12, 11000 Belgrade, Serbia

Platinum group metals are the most common catalysts for the studies of hydrogen evolution
reaction (HER) from both a fundamental and practical point of view. Such catalysts are expensive
and scarce so for practical use their design aims to limit the amionnetals used. The synthesis

of cost effective catalysts goes in the direction of bimetallic nanoparticles supported by a
conductive and cheap material such as carbon based graphene and glassy carbon. In this work,
activity of Au and PdAu nanopatrticles qugpted on reduced graphene oxide (rGO) was examined

for HER in acid solution. Reduced graphene oxide was spread using a drop of suspension over the
glassy carbon (GC) support. PdAu nanoparticles were obtained by a spontaneous deposition of
Au on the rGO/GCfollowed by a subsequent spontaneous deposition of Pd. Surface morphology
and chemical analysis of rGO/GC, and rG&@pported Au and PdAu nanoparticles were
performed using atomic force microscopy (AFM), anday photoelectron spectroscopy (XPS).
Phase &AM images have shown that the edges of the rGO sheets were active sites for the
deposition of both Au and Pd. XPS analysis revealed that the atomic percentages of both Au and
PdAu nanoparticles were slightly higher than 1%. Electrochemical characterization
performed by cyclic voltammetry (CV), while linear sweep voltammetry (LSV) was used to gain
insight into the electrocatalytic activity of these electrodes for HER. Test stability and activity
measurements of the electrodes were performed by CV, l8\l@onoamperometry (CA). The
activity of the PdAu/rGO electrode for the HER was remarkably high, with the overpotential close
to zero with a Tafel slope af 6 5 m VHER activity was stable over a 3 h testing time, with a

l ow Taf el s | onpvédecadhievaegafter mrotonged hdBogen evolution at a constant
potential indicating faster kinetics.
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0.S.1B.2.
Metal-ceramic composites based on reinforced ceramics

levgen SolodkyiSergii Teslialurii Bogomol Petro Loboda
Igor Sikorsky Kyiv Polytechnic Institute, 35 Politechnichna Str., Kyiv, 03056, Ukraine

The microstructure of composites viewed at different levels allows property control and
optimization for a spafic application. In many cases, there are at least two functional parameters
with opposite tendencies that should be simultaneously improved for a superior general
performance. The straightforward example is the need for composites with a high dactility
fracture toughness and strength or strerigttveight ratio. To achieve this goal, the literature
presents different solutions in which the microstructural concept is defined as a range of uniquely
multi-scale hierarchical structures obtained as a tre$uylanning, design, and use of adequate
processing technologies. Under these circumstances, selection of the building elements of a
composite, their compatibility, relationships, arrangement and how these elements and their
structures are formed consride the raw materials, are essential.

The work contains results of the R&D of a new class of reedmic composite materials based

on reinforced composites and high entropy alloy (HEA) as a binder. AICrFeCoNiV(Ti) HEA was
used for the densification &/C-W,C(B4Ci TiB>) eutectic particles by spark plasma sintering.
Thermodynamic, kinetic, thermomechanical compatibility of AlFeCoNiCr(V)TWC-
W>C)/(B4Ci TiB2) composites were investigated. In the case of usingéWC eutectic particles,

the W,C phase disswés in the HEA matrix and forms a cenien structure leads to the formation

of a reinforced boundary and grain refinement. Also, the interaction of the boron carbide phase of
the eutectic particlesB-TiB» with HEA leads to the formation of a unique reirded grand
boundary. As a result, the average value of the hardness off¥y@T1 HEA and (BCi TiB2) i

HEA composites reaches 93 HRA (HV = 16 GPa) and 21 GPa, respectively, while the Palmqvist
fracture toughness reaches 17 MP%and 14 MPa-ri.

This work was supported by the National Research Foundation of Ukraine (project No 2020.02/0108).
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0.S.1B.3.
Suspension plasma spraying of BaTi®and BaTiOs/ZrO 2

Vojtech MaraR, DanielDrdlik!?, Dapeng Zhot) Robert ValReh
ICEITEC BUT, Brno University of Technology, Purkynova 123, 612 00 Brno, Czech Republic
2Faculty of Mechanical Engineering, Brno University of Technology, Technicka 2,
616 69 Brno, Czech Republic
3Forschungszentrum Jigh GmbH, Institute of Energy and Climate Research-1EK
524 25 Jilich, Germany

In this work, thermal spraying of barium titandtesed ceramic composites was investigated. This
leadfree electroceramic material can be combined with ateeaimics, such as yttria stabilised
zirconia, to increase its mechanical response while maintaining the material's dielectric and
piezoelectric properties. Suspension plasma spraying was used to manufacture homogeneously
dispersed composites with fine ceria particles. The concentration of Zrfb BaTiO; ranged

from O to 50 wt. %. The microstructure of the coatings was columnar, with distinct and dense
columns. An increasing amount of Zr@ the suspension changed particle size and chemical
composition, vinich led to changes in the microstructure of the coatingayXliffraction analysis
suggested that incorporating a small amount of.£@ild substantially influence the crystalline
structure of the matrix. The influence of Z@ the phase compositiamd chemical composition

was further studied by -Xay dispersive spectroscopy and Raman spectroscopy. The influence of
the microstructure and the chemical composition on the mechanical properties was evaluated by
the Vicker's hardness test.
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Investigation of the dynamics of deformation mechanisms in M&d alloys

Andrea Szabo6ovaKristian Méathis, Daria Drozdenkh Michal Knapek,
Gergely Farkas Gergely Németh Petr Harcuba
1Department of Physics of Materials, Faculty of Mathematics and Physics, Charles University,
121 16 Prague 2, Ke Karlovu 5, Czech Republic
2Nuclear Physics Institute, Czech Academ@afi ences, 2507V 6§, e, HBSOI I
Czech Republic

The dynamics of the deformation mechanisms activated in cast binary magigesialimium
(Mg-Gd) alloys with respect to the concentration of Gd was studiedimitu experimental
methods. Albys were characterized by random texture and homogenous microstructure. Acoustic
emission (AE) technigue was recorded simultaneously during compression tests to determine the
dominant deformation mechanism activated in different stages of the defornizimnmation

test were repeated in the chamber of scanning electron microscegiéu(SEM). The
development of the microstructure was concurrently followed by secondary electrons and electron
backscatter diffraction (EBSD). The main goal of these meaments was to identify the
activated slip systems in particular stages of the deformation and the progress of twin volume
fraction. Results of the combination of AE anesitu SEM indicate higher activity of nebasal

slip systems with increasing Gd comtteLateral growth of twins decreases also with higher Gd
concentration as a result of decreased mobility of twin boundaries caused by solute Gd atoms.
High speed camera was used to investigate the dynamics of twinning, mainly to estimate the
velocity of twin propagation. The results clearly indicate that the rate of twin propagation is in
order of 10 m/s.
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Investigations of pressed and sintered components using-4PH powder collected in the
chamber of an SLM printer

Mohammed Qasim Karegriamas Mik¢ Gréta GergelyZoltan Gacsi
Institute of Physical Metallurgy, Metalforming and Nanotechnology, University of Miskolc, Hungary

In this study, a precipitatichardened, watestomized martensitic stainless steel powder (17
4PH, 106mesh) was investigated in its original and used states. TH&H7powder used was

taken from the chamber of a selective laser melting machine (SLMyd@yal components were
produced from both powders by cold pressing and sintering. The density, microstructure, strength,
and workability of the various manufactured components were determined using different
measurement techniques. The results showadhe properties of the components produced with

the used powder are almost the same as those of the original powder. Thus, it is practicable to
produce components from used4FH powder via cold pressing and sintering.
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Electrochemically-grown Cu0O nanocubes favorably electroreduce Ceto methane:
What triggers the activity?

S.P o p d¥ M. A. Nazrulld, N. Hodnik!2
IDepartment of Materials Chemistry, National Institute of Chemistry, Hajdrihova 19,
1000 Ljubljana, Slovenia
2University of Nova Gorica, Vipavska 13, 5000 Nova Gorica, Slovenia

Recently, CQ electroreduction reaction (GRR) has been established as a psimg approach

for transforming greenhouse gas into fuels and commodity chemicals. Copper is an appealing
catalyst and it is the only monometallic catalyst that can produce hydrocarbons and alcohols in
decent amounts.Among the complex interplay of various ®ased catalyst parameters
(morphology, composition, shape, size, interparticle distance, loading, etc.) to improvei CO
reactivity, the shape effect has attracted significaterest due to the tunable approach toward
selectivity of certain facets. Culshhaped copper (Cu NCs) nanoparticles with Cu (tied)
surfaces have been recognized in the.RF community as the propitious catalyst for the
production of ethylene (El4) for future industrial applicatiorisHowever, since the coppbased
catalysts are highly vulnerable to dynamic reconstruction duringRB@elevant conditions, the
working morphology/composition needs to be assessed to unambiguously interpret the selectivity
of any given catalyst systetnin this study, electrochemicallgrown chloridefree CuO
nanocubes with optimized size and coverage are employed ffRRCQ@oncerning selectivity,
electrochemicallygrown Cu NCs showed surprisingly different behavior than commonly reported
Cu (100) abundant siaces* The unexpected behavior of-peepared nanocubes is reflected in
inactivity towards hydrocarbons when they are employed in electrolysis even at high
overpotentials. However, interestingly, when the catalyst undergoesréatenent” in the form

of a doublelayer capacitive cycling method for the determination of electrochemidalcs area
(ECSA), often considered a namvasive method, it becomes active for methane formation. In this
study, the influence of potential window width in which the ECSA is employed and its correlations
with the selectivity is presented. We will undieel the importance of the employment of the ECSA
determination method as a triggering factor for the activity/selectivity of particular Cu NCs
catalysts for CeRR and further emphasize the reconstructive nature dfaSed catalysts during

a reaction.
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N-Heterocyclic carbenes the design concept for densely packed and thermally
ultra -stable aromatic selfassembled monolayers

Mateusz WrébélDar i a M. AddkgAswiddkka zyszt9f Kozi eg
Michael Zharniko¥, Piotr Cyganik
ISmol uchowsKki Institute of Physics, Jagiell
30-348 Krakow, Poland
2Angewandte Physikalische Chemie, Universitéidelberg, Im Neuenheimer Feld 25369120
Heidelberg, Germany
SFaculty of Chemistry, Jagiellonian University, Gronostajowa 2387 Krakow, Poland

One of the prominent platform for use in molecular/organic electronics arasselinbled
monolayers (8Ms). The majority of SAMgelated research is based on suthgtal bonding.
However, thiolbased coatings suffer from low thermal and chemical stability. Recently, Crudden
et al. proposed a new promising strategy for bonding molecules to noble metedteghssing
N-heterocyclic carbenes (NHCs) [1,2]. Experiments and calculations shows that only carbenes
with bulky (e.g. isopropyl) side groups can form vertically oriented monolayers that are crucial
for the surface functionalization. However, this dadigads to three times lower surface density

of NHC SAMs compared to thiols [3], which strongly decreases the impact of the surface
modification. Following our recent successful example of densely packed NHC SAMs formation
[4], in the current work [5] we anducted a systematic experimental analysis (XPS, HRXPS,
NEXAFS, SIMS, TPSIMS, WCA) for a series of such monolayers. We demonstrated, that,
contrary to other reports, the perpendicular orientation of NHC molecules can be achieved using
short (methyl) sidgroups, thus doubling the surface density compared to the NHC SAMs reported
before. Moreover, we were able to increase the thermal stability by ca. 160 K (~0.5 eV increase
in desorption energy) compared to NHC monolayers considered currently [3] as lssysbeie.
Altogether, the obtained results provide a wedfined concept of molecular design, paving the
way to the fabrication of densely packed and thermally-stble functional aromatic SAMs on

the NHC basis.

Crudden, C. Met al.Nat. Chem.2014 6, 409 414.
Smithet al., C. A.et al.Chem. Rev.2019 119, 49865056.
Inayeh, A.et al.Nat. Commun.2021, 12, 4034.
Krzykawska et alACS Nano202Q 14, 60436057.
Wrébel et alNat. Chem 2022in review
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0.S.1.G.
Probing improper ferroelectricity in oxygen-deficient YMnO s ultrathin films

Alexander Vogét?, Alicia RuizCaridad, Johanna Nordland&f, Morgan Trassif)
Marta D. Rossell
Electron Microscopy Center, Empa, Swiss Federal Laboratories for Material Science and
Technology, Dubendorf, Switzerland,
2Department of Materials, Eidgendssische Technische Hochschule Ziirich, Ziirich, Switzerland,
3Department of Physics, Harvard Uniwitly, Cambridge, MA, United States of America

Hexagonal manganiteB-REMnG;, RE = rare earth) belong to the exciting class of multiferroic
materials exhibiting coexistence of ferroelectricity and antiferromagnetism in a single phase. This
coexistence ofeparate ferroic orders allows for a large amount of tunable parameters, making
them compelling candidates for various novel functional applications, such agolatite
memory devices. YMng(YMO) is the most studied of theRMnOs series. At room tempature,

it crystalizes in the poladP6scm space group and exhibits improper ferroelectricity, driven by a
lattice-trimerizing structural distortion of the Mr®@ipyramids around the % ion.

In this contribution, we present a systematic study on the lattice trimerizatiopsitoiztiiometric

YMO ultrathin epitaxial films grown on single crystallinefitiffered SrTiQ(111) substrates. A
combination of higkangle annular darkeld scanning transmission electron microscopy
(HAADF-STEM) and electron energgss spectroscopy (EELS) is used to quarttie effect of
nanoscale confinement on the lattice trimerization, revealing the presence of a critical thickness
for improper ferroelectricity and below a 3 unit cell thickness, the polarization is suppressed in
the YMO films.

Particularly, an attenuatioof the Y-ion corrugation is observed at the top and bottom interfaces,
which corresponds to an increase in oxygen vacancy concentration, as evidenced by a reduction
of the Mn valence state. The strongest Mn ion reduction is detected for the two utitacill

thick films with Mn*23, while Mn*2%8is found in the bulk of a 14 u.c. thick film. Simultaneously,

the amplitude of the Yayer corrugation drops from ~50 pm in 14 u.c. films down to ~13 pmin 2
u.c. films. The derived ferroelectric polarizatishows a similar reduction of about 80% in the
thinner film (to ~1 pClcr® compared to YMO single crystals. Our results advance the
understanding of improper ferroelectricity within the confinement of ultrathin films, which is
essential for their successfihplementation in the nexgeneration computing and storage
devices.
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Effect of metakaolin and lime on strength development of blended cement paste
Kosar Hassannezha@asemin Akyol Mehmet Can DursyrCleva OwYang
Mehmet AliGulgin
Sabanci University, Istanbul, Turkey

The influence of ceaalcined kaolinite and limestone on the hydration of blended cement was
investigated. Calcination of kaolinite (with ~50 wt% quartz impurity) and a mixture of
kaolinite/limestone was done at the temperatures 700 and 800°C, respectively. These
supplementary cementitious materials (SCMs) were added to ordinary Portland cement (OPC) on
the orcer of 30 wt% replacement. The compressive strength of blended cement paste samples was
measured after 28 and 90 days. Hydration products and microstructural development in blended
cement pastes were studied byray diffraction (XRD), thermogravimetric alyais (TGA) and
scanning electron microscopy (SEM). The results indicated that addition of free lime (CaO)
together with metakaolin (MK) to OPC leads to an enhancement in mechanical performance. This
is due to the increased consumption of Portlandite (&Mination of calcium aluminosilicate
hydrate (CASH), and reduction of porosity in the sample containing free lime and metakaolin.
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Nanoparticles in our brains

Anastasiia Denysenk&oman Moskalenko
Department of Pathology, Sumy State University, Sumy, Ukraine

Calcifications of the dura mater (DM) are an accidental finding during computed tomography.
They are found even more often during autopsies. However, how common is DM calcification
and what isits biological significance? Is it a manifestation of aiglated changes or a
pathological process? These questions remain open. The focus of this work is to study the
structural and elemental composition of inclusions in the tissue of DM in patiente whath

was caused by intracerebral hemorrhage in the background of hypertension. The study was
approved by the Ethics Committee of the Medical Institute of Sumy State University (proceedings
6/02, 09.02.2022). Thirty specimens of the DM obtained duririgpaies at Sumy Regional
Hospital were involved in our research protocol. We removed tissue from the falx cerebri area and
then fixed it in a 10% formalin solution for 24 hours. After that, we cut strips of 2.0x0.5x0.1 cm
from them, routinely stained witlhematoxylireosin. To confirm the presence of calcium
compounds, we stained the samples by histochemical methods: the von Cossa and the alizarin red
stainingbés. We performed scanni-SEY InspeceS5Br on mi
with a resolution 510 nm. We obtained elemental composition data from the analysis of EDX
spectra activated by an electronic probe. We performed spectrum processing using the standard
software of the microanalysis system. The staining of DM tissue with alizarin red cedfila
presence of calcium compounds (orange color) in 86.6% of the DM samples. According to

the results of von Cossa staining, 50% of samples of the DM contained calcium compounds.
During the SEM study of the DM samples, we found a significant nuwibealcifications of
various sizes (1 to 50 em). Some of them wer
nanoparticlesThe role of DM calcifications remains unclear and requires further research.
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Sintering of biodegradable MgY and Mg-Nd magnesium alloys fabricated
for medical applications

Maria Zemkovd, Fr ant f, g &kl elnudk% Robera Krd, Petek Minarik
ICharles University, Prague, Czech Republic;
2nstitute of Plasma Physics, Czech Academy of Science, Prague, Czech Republic

The MgY and MgNd biodegradable mischmetiike magnesium alloys were prepared by the
powder metallurgy method. fodern spark plasma sintering technique was used to effectively
produce almost fully dense samples from the-ajamized powders. Different sintering
temperatures from 450 °C to 550 °C were used during the sintering compactization. The effect of
the alloyng elements and the effect of the sintering temperature on the microstructure and
corrosion properties were investigated. The microstructures of powders and compacted samples
were characterized by scanning and transition electron microscopy. Corrosi@rtipsopf
compacted samples were evaluated by immersion and electrochemical tests using NaCl solution.
Moreover, the results were compared and discused with those of the ternary magnesium-alloy Mg
Y-Nd, prepared identically.
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Influence of brazing conditions on crystallization mechanism and mechanical properties
of the TiAIV/TiCuZzrPd/TiAIV brazed joints

Anna Sypien
Instituteof Metallurgy and Materials Sciencolish Academy of Sciences, Reymonta 25 St.
30-059 Krakow, Polad

Research in the field of brazing titanium alloys using amorphous foils is very intensively carried
out around the world. Currently, finding environmentally friendly solutions is of particular
importance, by minimizing the energy used for industriakimg processes in the aerospace,
automotive and energy industries. This paper presents a complex analysis of research results
describing the fundamentals of phenomena and processes occurring in the filler metal and at the
interphase boundaries of brazedections. The results obtained for the amorphouSWZr

alloys with the Pd addition proved that the kinetics of nucleation and growth at high rates of
heating determined character and course of primary and secondary crystallization. Process of
multi-phase crystallization became reduced to CuTi phase crystallization.

The use of amorphous,-based alloy brazing foils allowed to lower the process temperature by
about 100UC and to distance theb sphasei ngams
tenmperature occurring in the -ased alloys. Lowering the temperature to ¥C@liminated the
problem of crystallization of the fragile Laves phase, which weakens the mechanical and plastic
properties of the joint. The use of amorphous foil as a bondingrimlavithout the need for flux,
allowed to obtain a homogeneous, fmrous joint of high quality and strength. The amorphous

foil can easily be placed between the soldered parts due to its flexibility, reducing the time of
configuration/assembly, imprawj the strength and hardness of the joint. The overall strength of
the joints was determined by shear tests at room temperature; the mechanical response coupled
with fracture path detected by post mortem analysis was related to the microstructureses®d proc
parameters.

The results of the studies allowed to describe between the structure of the joint, and its behavior
in various conditions (temperature, load) depending on the chemical composition, the
crystallization mechanism and mechanical @hermal properties of the alloy used as filler
material.

Acknowledgemenihe work is financed within the Grant no UMID13/11/B/ST8/04286 by the National

Science Centre Poland and realized as statutory project of IMMS PAS in Krakow in yea02Q1i8 the
Accredited Laboratories of IMIM PAS.
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Structure integrity of high-entropy alloys (HEA) manufactured by Selective Laser Melting
(SLM) using in-situ alloying of elementary powders

R. Bardg R. Dziurka P . Baga
AGH University of Science and TechnolpgyMickiewiza 30 Av., 3®59 Krakow, Poland

In recent years, additive manufacturing technologies have become widespread and commonly
used. One of the main methods used in industry and research is Selective Laser Melting (SLM).
This technique allows obtaining complebements with high repeatability. It is also characterized

by the possibility of precise control of many process parameters:étigbpy alloys (HEAS) are

metal alloys containing at least five components in atomic ratio from 5 to 35 %. Their
characterist feature is the ability to form a single phase of high mixing entropy. The ongoing
research addresses one of the HEAs' main problems, the efficiency of their fabrication processes.
In-situ alloying during the fabrication process has been attempted msihgres of elementary
powders prepared for SLM. Five batches of powder mixtures with different atomic ratios and
mixing entropy were prepared to produce alloys. The blends included metal powders such as Ni,
Co, Fe, Mn, Ti, and Al. All alloys were fabrieat using a Renishaw AM400 machine using a
Reduced Build Volume (RBV) module. Eight samples were obtained from each alloy, each for
different process parameters. The variables were laser power and exposure time, and the linear
energy density ranged from 148nn+ to 580 J/mri The process was carried out in a protective
argon atmosphere with oxygen levels not exceeding 1200 ppm. Light microscopy and scanning
electron microscopy (SEM) studies were performed. Based on the preliminary studies, it was
found thatfor the selected alloy and parameter combinations, a homogeneous material could be
obtained. Investigations of porosity showed the dependence between the process parameters and
the number of gas pores in the structure of the materials. Remelting deéisiemere also
observed for the lower linear energy density values. The discontinuities in the structure counted
for each sample on a cressction area of at least 55 rmmnged from 0.012% up to 3.2%, and

for each material, there was a different optin@hbination of parameters. Overall, the higher
laser power values and longer exposure times promoted less porosity and higher homogeneity in
the alloys.
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Non-destructive testing of composites using terahertz radiation

WaldemarSwiderskj Martyna StragPawel Hlosta
Military Institute of Armament Technology, Poland

In recent years, terahertz radiation has been of great interest. In the field of electromagnetic
radiation, thedrahertz band is located between infrared radiation and microwaves. Therefore, it

is often referred to as far infrared radiation or is included in the microwave band range. The
terahertz band includes waves in the range from 0.1 to 10 THz. Electromagaegis in this

spectral range are strongly attenuated in electrically conductive substances such as metals, as well
as in water and electrolytes, while they are very poorly attenuated in dielectrics. Therefore,
terahertz radiation can be used in fo@strudive testing of composites with polymer and ceramic
matrix. In nondestructive testing, terahertz radiation is used in two "classic” research methods:
reflection and transmission. In both of these methods, there must be both a source of terahertz
radiationand a receiver through which changes in the terahertz signal are recorded. As a result of
absorption and reflection by the tested material and discontinuities in its internal structure. In the
reflection method, both the radiation source and the recaingeon the same side of the tested
object. In the transmission method, the source of terahertz radiation and the receiver (THz
detector) are on opposite sides of the tested object. The paper presents the results of tests of glass
and aramid fiber reinforcecomposites with deliberately introduced defects. The tests was carried
out using the transmission method.

This work was supported by the National Centre for Research and Development of Poland (Project DOB
SZAFIR/02/A/001/01/2020)
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The role of compensation defects in the stabilization of multivalent inorganic systems
doped with europium ions

Karol SzczodrowskiNatalia Géreckalustyna Barzowsk#gata LazarowskaMarek Grinberg
Institute of Experiment al Physi 95,2 GdiavEsrksi tPy |

The functional materials characterized by the strictly defined properties are highly desired to use
in many technological processes. Catalysis, water splitting and solid state lighting among many
others use systems consisting of an inorganic matrix antivaiaht active centers incorporated

into the matrix.

Taking into account the requirements that have to be met in the case of luminescent materials used
in modern white light sources, such as high CRI and quantum efficiency, low cost of the
phosphors, thaforementioned systems are perspective in lighting technologies. The procedure
typically used to obtain the source of white light is ineffective and can be replaced by a synthesis
of a system consisting of a matrix activated by lanthanide ions in twerelitf oxidation states.

Due to the high efficient emission observed in the both oxidation states as well as facility in
controlling of emission energy the europium ions are the most extensively studied. However, in
such systems the most crucial factor éataining the white emission is precise control of the
[Eu?*)/[Eu®'] concentration ratio.

The recent studies show that this control can be achieved by aliovaldopic of a matrix
lanthanide system. These-dopants can be considered as comperns&boithe charge diny,.

defect and, thu€u** stabilizers. Some of the results show that if more stable the compensator is,
the more stabl&u®* ion under reductive conditions will be.

The introduction of the cdopants and thus the creationabfemically induced compensating
defects can be executed using several strategies that will be presented in this contribution.
Moreover, the qualitative explanation of the influence of the compensation defects created via
above mentioned strategies on ghabilization of multivalent europium systems will be shown.

The work has been partially supported by the National Science Centre, Poland, agreement number: UMO
2014/13/D/ST3/04032 and UMZD19/33/B/ST3/00406

52



TWENTY THIRD ANNUAL CONFERENCBMAT 2022
TWELFTH WORLD ROUND TEBNFERENOR SINTERINGII WRTCS 2022
Herceg Novi, August 20 September 2, 2022

O.S.11.A5.

Enhancing the environmental aspect of mineral recovery:
separation of metal carbonate on micro nanofibrillated cellulose

Patrick Gank? Kat ar i n & M@aniraniman, BrnegtiBarce
IAalto University, Department of Bioproducts and Biosystems, School of Chemical Engineering,
00076 Aalto, Helsinki, Finland
2University of Belgrade, Faculty of Technology and Metallurgy, Karnegijeva 4,
11000 Belgrade, Serbia

The demand fomineral resources continues to expand unabated, driven by the rapid technology
direction change toward the electrification of vehicular transport and the exponential growth of
microelectronic and power storage systems. The focus on rare earth elemenbéRé&fi€)ation
features as one of the major newly emerging environmental impact factors facing the future
extraction industry, governmental polioyakers and regulatory protection agencies alike.
Traditionally, flotation beneficiation adopts surfactantrofgry enabling surface energlyiven
separation of mineral components in aqueous medium. Whilst efficient foebkaying ores, the
chemical load on the environment caused by flotation tailings has been a matter for concern. When
considering the winningf elements such as lithium alongside REE the paucity of the desired
component in the ore results in extremely large deposits of ancillary mineral waste, not all of
which is environmentally acceptable, and made even more problematic if carrying -aquatic
damaging surfactant. To help overcome these barriers to mining implementation much work is
progressing in the area of using cellulose as a separation agent, primarily by chemical modification
to enable compatibility with silica, iron or heavy metals, for epl@nBased on our prior
observations that when placed under ultralow shear (< &)0hating below the yield stress of

the aqueous gel formed using micro nanofibrillated cellulose (MNFC), adsorption of calcium
carbonate nanoparticles onto cellulose fidnits occurs without particlieparticle
preflocculation. The action of surface bound water on the nanofibril is considered to initiate the
adsorption, and the condition of ultralow shear suggests that the residence time of the mineral
particle in contactvith the nanofibril, acting under controlled strain against diffusion in the gel,

is critical. Given the specificity of this interaction, we here illustrate that mineral separation can
be implemented, exemplified by the free removal of silica whilst caygturalcium carbonate.

Use of the cellulosearbonate composite thus formed is currently another field we are pursuing
in circular economy, which together with the biodegradability of cellulose renders the concept a
positive contribution to enabling thetfwe extraction of the much souggditer REE residing, for
example, in carbonatite ore under enhanced environmental conditions.

1. Liu, G., Maloney, T., Dimil Migil. K., Gane,
cellulosenanofibrils in aqueous micro nanofibrillated cellulose (MNFC) gel revealed by adsorption
of calcium carbonate nanopatrticles under the application of ultralow shear. Cellulose BL3855
DOI 10.1007/s105A017-1371-1
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O.S.11.A6.

Multiscale enhancemento aramid fabric -reinforced composites:
electrospun P(Anco-GMA) nanofibrous interlayers

Farzin A. Arpatappeh Cem Unsd| Kaan Bilgé, Farzin Javanshoyr
Séla Gengor
Melih Papild

1Sabanci University, Istanbul, Turkey, -BR956, Tuzldstanbul, Turkey

2Piri Reis University, Faculty of Engineering, Department of Naval Architecture and Marine,
TR 34940, Tuzldstanbul, Turkey
SROKETSAN Industries, Istanbul, Turkey, DB780, Elmadaginkara, Turkey
4BaX Composites, Istanbul, Turkey,-BR025 Istanbul, Turkey

This study reports the effect of electrospinning nanofiber interlayers of emowgatible
poly[acrylonitrile-co-(glycidyl methacrylate)], hereafter P(Ano-GMA), in the tensile properties

of plainrweave aramid fabriceinforced composites. Laminates of composites were interleaved

by nanofiber mats of commercially available polyacrylonitrile and the copolymerized acrylonitrile
with glycidyl methacrylate; a molecule containing an epoxide. This ring was supposed to break
by the heat of provided in the composite processing and make bonds to the same broken groups
on the epoxy matrix. Freedical polymerization was run in solution @mnment and the success

of the polymerization was verified with HR. Nanofibers mats were collected electrospinning of

both PAN and P(Arto-GMA) and analyzed morphologically using fSEM. Laminates were
prepared using vacuum bagsisted hepress moldig and cut into desired geometry using a
waterjet. The samples were tested according to the standard tensile tests. The results revealed that
the interlayers of P(Ato-GMA) in epoxy-matrix increased the stiffnesstensile modulus, E, by

34 %, the y,sthrye n®%,h, anid r e g by2&% wherm eompdradctd virdini t y
laminates. Polyacrylonitrile also improved the mechanical properties; increased E by 26%,

r edugbeyd 103 %, a n dp,by2et%. (Conmparingtthe effegt of these two interlayers, the
presence of epoxide rings caused Baldabnmestrmss i n
¢ h a n greWhenmanpfibers interlayers of epeggmpatible polymer laminated with phenolic

mattix, the reinforcement mechanism changed from the improvement in elastic modulus to an

i mpr ov e meyn8%. Ih concliision, epoxy compatible polymers showed promising results

in improving the mechanical properties of composites both with their morgbal@glvantages,

and covalent bonding they created with the epoxy matrix. The approach can be applied for
tailoring the properties of aramid fibeginforced composites in automotive and aerospace
structures.
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Structural instabilities of complex oxides and intermetallics probed by
in situ X-ray synchrotron powder diffraction

Leonid Vasylechko
Lviv Polytechnic National University, BanderaSt, 79013 Lviv, Ukraine

In situ temperaturelependence powder diffraction examinations and analysis of thermal
expansion is very sensitive tool not only for the study of structural phase transformations, but also
for the investigation of diverse electronic and magnetic phase trangitiansred in complex

oxide and intermetallic systems. Especially this is important for theaRd Ndbased
compositions, where the spitate transition is seen much better in the thermal expansion data
than in the magnetic susceptibility due to the largetribution of the #moments of Pr and Nd

ions on the magnetic properties.

This presentation outlines our twenty years experience of the comprehensive investigations of
thermal behaviour of several classes of complex oxide and intermetallic matgiimksto high
resolution Xray synchrotron powder diffraction at the large scale facilities of leading European
synchrotron radiation sources such as ESRF (Grenoble), HASYLAB@DESY (Hamburg) and
ALBA (Barcelona).

Numerous investigations of several ser@smixed rare earth (RE) cobaltites iR 8CoG0;,
cobaltitesferrites, cobaltiteghromites and cobaltitegallates RCoxMxOs (M = Fe, Cr, Ga)
revealed pronounced anomalies in the lattice expansion, which are reflected in a sigmoidal
dependence of the unit cell dimensions and in abnormal anisotropic increase of the thermal
expansion coefficients with (several) maxima at the speifnperature. It was shown that these
anomalies are caused by a thermally driven transitions from -apow(LS) to the excited spin
states (IS or HS) of Cbions and the coupled magnetic and metaulator transitions.

In the RE perovskite ferrite ges, clear signs of magnetoelastic coupling was discovered in
SmFeQand in the mixed SmFelPr(Nd)FeQsystems, in which subtle deviations of the thermal
expansion were observed at the magnetic ordering temperature T

Several kinds of concentration artdmperature induced structural phase transitions and diverse
sorts of lattice expansion anomalies have been detected in th@NifEl)i Ga intermetallic
systems. In particular, diverse sequences of structural phase transitions were found in the
La(Ce)NizxGa, solid solution series. In YbNiGa and YbPdGa compounds, pronounces
anomalous lattice expansion and negative thermal expansion (NTE) phenomena was discovered
in a broad temperature range of BIL73 K.
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0O.S.11.A8.

MAX phasesbased electro conductiveand were resistant coating for application in
oxidizing environment at high-temperatures

T. A. Prikhnd# T.B. Serbenyuk O.P. Ostash % Kuprir?, V. Ya. Podhursk3
B. Buchnet, V. B. Sverdud, S.S. Ponomaryoy M. V. Karpetg?, V. E. Moshchit,
G.N. Tolmachovd, A. Bortnitskayd, A. V. Matsenké

linstitute for Superhard Materials of the National Academy of Sciences of Ukraine,
2 Avtozavodskaya Street, Kiev, 04074, Ukraine
2Karpenko Physicdvlechanical Institute of the National Academy of Sciences of Ukraine, 5,
Naukova str. Lviv, 79060, Ukraine
3National Science Center Kharkov Institute of Physics and Technology, 1, Akademicheskaya str.,
Kharkov, 61108, Ukraine
4LeibnizInstitut fur Festkorperund Werkstoffforschung Dresden e. V. HelmholtzstraRe 20,
Dresden 01069, Germany
SInstitute of Semicondtar Physics of the National Academy of Sciences of Ukraine (NASU),
41 Nauky Ave., Kyiv 03028, Ukraine
'Nati onal Technical University of Ukraine nl

The results of variations of structure, oxidation and weaistage, and electrical conductivity of
novel MAX-phase Ti,NbAI-C-based bulk composites and vacuars deposited coating are
presented. The stability in air was studied at 600 °C for 1000 h. High electrical conductivity
(G=1.3L10 6 S/ m) tofwatr e okii glilalt y omeT{AlpEttosimg0 . 0 7
was preserved after lortgrm heating in air. High oxidatiemnd weairesistance of the coatings,
high mechanical characteristics after lelegm oxydaytion, namely nanohardness H (10 mN)=
95+1.5GPaand Youngés modulus E =Z=190N10 GPa, mak e
of solid oxide fuel cells (SOFCs) and for blades of gas turbine engine compressor, as well as plain
bearings operating under fretting corrosion conditions at temperature$00G.
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O.S.11.B.1.

The influence of substrate and thermal annealing on calalytic activity and stability
of Pt thin film catalysts

D.V.Tr i p kSohSitie v a K o vPodovi
Institute of Chemistry, Technology and Metallurgy, University of Belgrade,
Nj egogeva 12, 11 000 Belgrade, Sert

The electrocatalytic oxidation of small organic molecules, such as methanol, ethanol and formic
acid has been extensively studied due tdr feperties that make them suitable for use in fuel
cells. Particularly, the electrochemical oxidation of formic acid has been comprehensively
examined as the anodic reaction in direct formic acid fuel cell (DFAFC).

In this study, we have investigatedthe change in surface composition of Pt thin film deposited

on Ni and Cr supports, induced by the controlled thermal treatment, reflects on catalyst
performance for the electrooxidation of formic acid.

The results presented unequivocally show that theemtional activity for formic acid
electrooxidation, measured on annealed Pt/Ni and Pt/Cr catalysts, is a direct consequence of the
nature of the substrate which manifests itself after controlled heat treatment trough bifunctional
effect at Pt/Ni and thrazh surface reconstruction at Pt/Cr catalyst.

In the case of Pt/Ni catalysts, exactly what makes it active leads to instability, which means that
the increase in activity goes at the expense of stability. In contrast, at Pt/Cr catalysts, by using the
contrdled thermal treatment we increase both activity and stability, and actually to a significant
extent for the catalyst annealed to 3G0

AcknowledgementsThis work was financially supported by the Ministry of Education, Science and
Technological Developent of the Republic of Serbia (contract No 4868/2214/200026) and by the
Science Fund of the Republic os Senmaer grant No 7739802
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O.S..C.1.
(Gd,Y)VO4EuU® nanoparticles as promising theranostic agents

Svetlana Yefimovh Pavel MaksimchukVladimir Klochkowvt, Kateryna Hubenkg Alexander
Sorokirt, Anton Tkachenké, Anatolii Onishchenkb
nstitute for Scintillation Materials, NAS of Ukraingkraine
2Research Institute of Experimental and Clinical Medicine,
Kharkiv National Medical UniversityUkraine

Theranostics is a novel concept, which involves the integration of diagnosis and therapy in a single
platform using nanomaterials. This approach ingpthee application of novel therapeutics on the
base of various nanoparticles (NPs) as delivery systems, which are functionalized by combining
imaging and therapeutic agents, that allows both effective drug delivering, treatment and
diagnostic of the treatemt process to be realized. Redox active nanoparticles, which are able to
participate in reactive oxygen species (ROS) control at the cellular level, are of great prospect for
theranostics applications, because it is now generally accepted that an imbalaROS
production and scavenging is closely related to a broad spectrum of diseases including cancer.
Thus, besides the delivering function, such NPs could be considered as a therapeutic agent
themselves.

In this concern, (Gd,Y)V@EW* NPs (d= 2 nm) stind out in the NPs family. Due to doping with

Eu®* ions and paramagnetic features of gadolinium ions, they could serve as diagnostic agents.
Besides imaging and contrast enhanced abilities, (Gd, Y.l NPs could serve as containers

for the delivery of ative compounds inside cells and tissues. Moreover, (Gd,¥M€ NPs

were found to exhibit dual (pr@and antioxidant) action, which could be controlled, that allows
them to be used as R@8&gulating agents.

Funding: This research was supported by National Research Foundation of Ukraine for Leading and Young
Scientists Research Support, Grant No. 2020.02/0052.

AcknowledgmenfThe authors thank the Ukraine Armed Forces for the opportunity to continue our work.
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O.Slll.C.2.

Mechanical behaviour and hydrogen permeability of carbon steel with surface
nanocrystalline structure

Olha Zvirkg Olha Maksymiy Volodymyr Kyryliv
Karpenko PhysicéMechanical Institute ofie NAS of Ukraine; Lviv, Ukraine

Extreme operating conditions, namely mutual action of mechanical loads, corrosion and wear,
demand the highest performance of the materials used in many industries. Since recently, it is
known thatheterostructured materials with nanocrystalline structures on the surf&egh be
promising candidates to be operated in such severe conditions. Nanocrystalization is one of the
most effective methods of protection of the metal surface and signifidenirovement of the

overall properties.

The main objective of the study was to assess mechanical behaviour and hydrogen permeability
of the carbon steel with surface nanocrystalline structure generated by meepalseateatment

using different techrlogical environments. In this technique higbeed friction is used for severe
plastic deformation of the surface layer of the steel specimens. The fragmentation of the surface
|l ayerds structure to the nano si nteandalldyingh it s
elements took place during treatment. Parameters of nanocrystalline surface layer and its physical
and mechanical properties depended on treatment regime and type of technological environment,
which enabled forming a surface layer with idasle structure and properties. The size value of
crystallites was the smallest (in the range of@bnm) on the surface. Microhardness of the
treated surface was influenced by the size of crystallites of the nanocrystalline structure: it
increased witlilecreasing size of crystallites. It was revealed that the nanocrystalline surface layer
served as a barrier for hydrogen penetration into the bulk metal: it was characterized by lower
hydrogen permeability and higher efficiency of hydrogen trapping in aosgn with the
untreated steel.

References
1. Umemoto M., Todaka K., Tsuchiya K. Formation of nanocrystalline structure in carbon steels by ball
drop and particle impact techniques. Mater. Sci. Eng. A. 20043375 899 904.
2. Dai K., Shaw L.Comparison between shot peening and surfececrystallization and hardening
processes. Mater. Sci. Eng. A. 2007; 46358

3. Maksymiv [., Kyryliv V., Zvirko O., Nykyforchyr
structures obtained by mechanigailse treatment. Springer Proceedings in Physics. 2019; 221: 125
134.
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O.S.II.C.3.

Improvement of electrochemical properties of ZnO nanoparticles
via composites with graphene oxide

S. MatAovStidhko8tbjko¥%il Simatovil
linstitute of Technical Sciences of SASA, Belgrade, Serbia
2University of Belgrade, Faculty of Physical ChemisBglgrade, Serbia

Due to their tunable multifunctional propertieszioxide (ZnO) based materials have attracted
extensive scientific and technological attention. Since they combines different properties such as
electrochemical activities, chemical and photochemical stabilitystoxinity, biocompatibility,

etc. ZnQObasel materials have been used for variety of applications in electronics; opto
electronics, biosensinghioimaging, drug and gene delivery, implants, antimicrobial and
anticancer agents, as well as sengingnvironmental applications.

The main aim of this study was to improve efficiency of ZnO particles toward both electrochemical
sensing for environmental application and electrocatalysis. To vary electrochemical properties,
series of zinc oxide/graphene oxide (ZnO/GO) composites warthesized by microwave
processing of precipitate in the presence of a different amount (0.1 and 0.5 wt.%) of previously
prepared GO as well as reduced GO (rGe particles crystal structure and phase composition
were investigated by Xay diffraction @d Raman spectroscopy. The particles morphology was
observed with FESEM while the textural propertie8ET surface area and pore volume) were
determined by loviemperature adsorptiedesorption of nitrogen. The optical properties were
studied using UWis DRS and PL spectroscopyhe electrochemical sensing activity of ZnO,
ZnO/GO and ZnO/rGO electrodes was tested for detection of bisphenol A in water solution while
electrocatalytic activity was tested for water splitting when samples were used as atesiddsma

and evaluated by linear sweep voltammetry in several different electrolytes. Differences in
electrochemical activity between the composites were correlated with presence of GO, particles
morphology and textural properties.
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On the contribution of surface chemistry, structure and interactions in GO/WPA
nanocomposites for the electrochemical charge storage applications

Zoran Jov@gebyKiMiddPajl k$onj altJoWianovdi iVuj kovi
Smilja 3Mzanida®ajukBlogdahovi l
ILaboratory of Ph yMidlearsSciendes, driversity of Belgrade, Belgradey $erbia
2Faculty of Physical Chemistry, University of Belgrade, Belgrade, Serbia
3Institute of Technical Sciences, Serbian academy of sciences and arts, Belgrade, Serbia

Gaining a momentum from newly engang properties of nanomaterials the further enhancement
and integration of various functionalities have been made possible. Also, it became apparent that
interaction between narmbjects can provide additional synergy capable of yielding new or
significartly improved properties. This particularly applies to the surfaces and interfaces of
nanomaterials where the intimate contact between components amplifies possible contributions of
interfacial interactions. Since this aspect of interaefimperty relatia in many hanocomposites

is still insufficiently explored, it is of interest to identify to what extent the properties emerge as a
result of interactiorbased synergy. To address these aspects, we have investigated a nano
composite of graphene oxide (GO)dal2tungstophosporic acid (WPA) a combination of
materials that are known for the rich HAport i
contribute to better the understanding of interactions between-aigects. The results are
showing how simfe temperature treatment and weight ratio of components is influencing the
evolution of surface, structural properties and charge storage projaatietosely connected to
interactions between components. Finally, the implications on synthetic apgsoact fine

tuning of the functionality of GO/WPA nanocomposites will be discussed from the perspective of
the obtained results.
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Features of Influence of the magnetic field on the structure and properties
of epoxy composites with lead oxiel

Yuliia Bardadym
Institute of Macromolecular Chemistry of the NAS of Ukraine, Ukraine

Epoxy resins, an important class of thermosets, have been deeply rooted in almost everything both
in industry and in our daily lives. They havecellent dimensional stability, thermal stability,
mechanical strength, creep and chemical resistance. Functional materials with pronounced
physical and chemical properties can be obtained by exposing a polymer composite to a constant
magnetic field [1].

The present work aims to explore the influence of the constant magnetic field on the structure and
properties of epoxy polymers with lead oxide (PbO). Samples of hanocomposites were formed
from epoxy resin EE20 and triethylenetetramine. Powder PbO was asddlers. The content of

metal oxide was 3 vol. %. The influence of constant magnetic field2wi&® A/m. All curing
processes were done at 29297 K for 24 hours.

Epoxy polymer has an amorphous structure, while epoxy composites have an amorphous
crystalline structure. Composites containing PbO were characterized by the presence of 17 main
refl exes i n ti B8 The avgrage arystdllife size f& &8l samples wasl8 nm.

The introduction of fillers into the composition of the epoxy posite has contributed to decline

the specific heat and increased the glass transition temperature for the all samples. This is
explained by an increase the packing density of the macrochains of the epoxy polymer and the
free volume. The relative deformati of filled epoxy composite materials have cured in a constant
magnetic field has changed within $5% and the dynamic modulus of elasticity declined to 10%.

An increase in the linear expansion coefficient was also observed. The more stable structure of
epoxy composites was formed as a result of treatment with a constant magnetic field.

1. Y. Bardadym, E. Sporyagin, The Influence of the Physical Fields on the Structure and Physical
Properties Nanocomposites, 2018 IEEE 8th International Conference Nanalstafgplication &
Properties (NAP), ISSN 978538653340, Zatoka, Ukraine,-b (2018).
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The odd-even effect in peptideSAMs i competition of secondary structure
and moleculesubstrate interaction

Agnieszka GrabarekGu k a s z ¥Piotr Cynamik
ISmol uchowsKki Institute of Physics, Jagiell
30-348 Krakow, Poland
2Science & Research Division, PREVAC sp. z 0.0., Racibolsk#®62 Rogow, Poland

Peptide based Sefssembled Monolayers (SAMs) are known to be crucial for biocompatible
surface on inorganic substrates applied for implants, biosensors or tissue engineering. Recently
these bioinspired nanostructures are alsidened interesting for molecular electronics due to
their surprisingly high conductance [1] and thickness independent capacitance [2] which make
them promising for organic field effect transistors (OFETSs). Our analysis conducted for a series
of homooligogptides based on glycine (Gly) with cysteine (Cys) as a substrate bonding group on
Au and Ag substrates (GI8ys/Au(Ag),n = 1-9) exhibits secondary-bheet structure formation

by these monolayers with pronounced -@len structural effect affecting packing density and
conformation of molecules in the monolayer which depend on the length of molecules and the
type of metal sustrate [3]. Our experiments indicate that the origin of these structural effects are
related to the either cooperative or competitive relation between the type of secondary structure
formed by these molecules and the directional character of their chdraigdihg to the metal
substrate. Current analysis opens up the opportunity for rational design of these biologically
inspired nanostructures which is crucial both for mentioned biological and electronic applications.

1. Baghbanzadeh, M.; Bowers, C. M.; Rappor t , D. ; taba, T. ; Yuan, L.
Gonidec, M.; Rothemund, P.; Cyganik, P.; Asp@uzik, A.; Whitesides, G. Ml. Am. Chem. Soc.
2017, 139, 762417631

2. Chen, X.; Salim, T.; Zhang, Z.; Yu, X.; Volkova, I.; Nijhuis, C. ACS Appl. Mat. Intdaces2020,
12, 4511145121.

3. Grabarek, A.; Wal s hem @021, 125y10964097k , P.
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Dynamic tuning of quantum light emission from GaN/InGaN nanowire quantum dots
by surface acoustic waves

S n e § a n’aEnligaezCalleja
IDepartamento de F2sica de Materiales, I nstitu
Materia Condensada, Universidad Auténoma de Madrid, 28049 Madrid, Spain
2ISOM-DIE, UniversidadPolitécnica de Madrid, 28040 Madrid, Spain

Future onchip quantum photonics requires controllable quantum emitters that can be operated on
demand and with the possibility of in situ control of the photon emission wavelength and its
polarization state. Her we report the first proedf-principle demonstration of the dynamic real

time control, using radio frequency surface acoustic waves (SAWSs), of the optical emission from
quantum dots (QDs) embedded in epitaxially grown -ahrdl GaN/InGaN nanowire (NW)
heterostructures. Luminescent ¢ike exciton localization centers, induced by indium content
fluctuations within the InGaN nanoshell, are identified using spatially, polarizadimh time
resolved stroboscopic micgph ot o | u mi fPk)spedarascopyThéyeexhibit narrow and
highly Jlinearly pol ac°rPL3pedra andna grenouaced ahtibumahiag i n
signature of singlghoton emission in the photon correlation experiments. Depending on their
location within the InGaN nanoshell, nonpolan-), semipolar () or polar (efacet) QDs are
discerned, thereby making these NWs the first single nanostructures able to hoktsemal

light emitters with both highas well as lowpolarity crystallographic orientations. Owing to their
shorter raditive lifetimes resulting from weak builh electric field values along the growth axis,

the llI-nitride QDs grown on alternative lepolarity crystallographic planes are greatly beneficial

for future highspeed quantum information technologies. When $iMfs are perturbed by the
propagating SAW, the embedded QDs are periodically strained and their excitonic transitions are
dynamically modulated by the acousteechanical coupling, giving rise to a spectral fineing

within a ~2 meV bandwidth at the actiasfrequency of ~330 MHz. This outcome is further
combined with spectral detection filtering for temporal control of the emitted photons. In this way,
both spectral tunability and estemand emission of single photons is achieved simultaneously.
Moreover,the SAWtriggered acoustelectric effect inflicts changes (up to 30%) in the QD
charge population and its optical polarization. This is an important advance since, to date, the
photon polarization state of {Hitride QDs has been either probabilisticpye-determined by
electronic properties of the system.
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Properties of phthalate free alumina tape prepared by tape casting method

Kostja WM&kaMaotveijl LKbbertrulal]l i Bar b&r a Mal i |
KekcEqui pment d.o.o., Grajski trgl5, 836
Jogef Stafan Institute, Jamova cesta 39,
3CoE NAMASTE, Jamova cesta 39, 1000 Ljubljana, Slovenia

Themajority of multilayer ceramic electronic components are nowadays fabricated from ceramic
tapes. The latter are produced from slurries containing ceramic powder, binder, plasticiser,
solvent, and other additives. The slurry is cast by tape castinglisJand other less common
casting technologies. A plasticiser is one of the slurry components that enables the tape's
flexibility. For historical reasons and widespread use of phthalates, they were utilized also in this
field. With the restriction of somehghalates from the REACH (Registration, Evaluation,
Authorisation, and Restriction of Chemicals) directive, the slurries' formulations should also be
changed. Some negphthalate, environmentally accepted, fangerous compounds were
evaluated as plasti@ss in alumina tapes. The castability of the slurries, the adhesion to the carrier
film, and mechanical properties, density, and homogeneity of the tapes were evaluated. The
alternative solutions do not di r @eecwithgnorepl ac
phthalate plasticiser. However, some of them only need a slight change in the formulation to obtain
similar or even better workability, stability, and properties of the unfired ceramic tape.
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Electronic structure, magnetic properties and magnetocaloric effect of GdGaNix
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The electronic structure, magnetic propertind enagnetocaloric effect of Gdeg@Nix with x =

0.2, 0.25 and 0.3 effect were investigatedra) diffraction measurements showed that that all
studied samples are single phase with the cubic MgCaves type structure. In agreement with
experiments, ta band structure calculations explain the following issues: the antiferromagnetic
ground state of the system, the coupling between Gd and the transition metals (TM) mediated by
the 5d electrons of Gd hybridized with the 3d electrons of the TM (Co, Nijethestion of the

spin magnetic moment of Co when substituting with Ni related taNCbybridization. XPS
measurements showed no significant shift in the binding energy of the investigated Co core levels
with the change of Ni concentration. For all invgated samples the exchange splitting estimated

to about 3.2 eV between the high spin final state and the low spin final state of the Co 3s core
level gives direct evidence of the local magnetic moments on Co sites. The measured increase of
the saturatiomagnetizations when substituting cobalt by nickel confirms the ferrimagmptc
ordering.The decrease of the Co magnetic moments is related-ii @gbridization and filling

of bands with extraelectrons provided by Ni with respect to Co. Moreover Ahett plots, the
temperature dependence of Landau coefficients and the shapes of magnetic entropy changes
confirm the presence of a second order ma g n ¢
decreases slowly when the Ni concentration increases atdilmoattributed to the narrowing of

the nbppSaks. T h eavetagenh pnrapyachange e/alues are high enough in order to
consider these compounds for magnetocaloric cooling applications.
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A platform for reliable preclinical testing of anticancer drugs

Jasmina Stojkovska&, lvana Barlievil 1, Jelena Petroi42 Milena Milivojevil 3, Milena
Stevanovi®45 Miodrag Dragd), Milica Peji ¢, Radmila JankoVf, Bojana Obradoit
IUniversity of Belgrade, Faculty of Technology and Metallurgy, Belgrade, Serbia
Jnnovation Center of the Faculty of Technology and Metallurgy, Belgrade, Serbia
SUniversity of Belgraddnstitute of Molecular Genetics and Genetic Engineering, Belgrade, Serbia
4University of Belgrade, Faculty of Biology, Belgrade, Serbia
SSerbianAcademy of Sciences and Arts, Belgrade, Serbia
SUniversity of Belgrade, Institute for Biological Research "Sinisa StarikdNational Institute of the
Republic of Serbia, Belgrade, Serbia
"University of Belgrade, School of Medicine, Belgrade, Serbia

Development of anticancer drugs is a slow and cumbersome process owing in part to inadequacies
of the traditional preclinical testing methods based on in vitro monolayer cell cultures and in vivo
animal experimentation. Thus, an urgent need for physiologicalévant in vitro models has
been stressed. The aim of this work was to develop a novel 3D platform for anticancer drug
screening, based on alginate carriers with cancer cells followed by cultivation in a biomimetic
perfusion bioreactor under physiologily relevant conditions. Alginate hydrogels in forms of
microfibers and microbeads with immobilized different cancer cell lines (cervical carcinoma
SiHa, embryonal carcinoma NT2/D1, rat glioma C6, human U87 and U251 glioblastoma and
human lung cancer N&H460) were obtained by extrusion techniques, while macroporous
composites based on alginate and bioactive inorganic particles (hydroxyapatitérizattidm
phosphate) were prepared by a simple controlled gelation and-ftegrg method followed by
marual seeding of murine K7M@t osteosarcoma cells onto the rehydrated scaffolds. The
obtained carriers with cells were cultivated in perfusion bioreactors under continuous medium
flow (superficial velocities: 1% 100 um sY) in short term studies up to Ayk. After cultivation

under biomimetic conditions cells retained viability and exhibited higher metabolic activity as
compared to cells in static cultures due to the flow providing efficient mass transport. In addition,
evaluation of this platform for aicancer drug screening has shown that U87 glioblastoma cells
significantly increased drug resistaredated gene expression in 3D cultures as compared to
control 2D cultures. Overall, results of this study have shown high potentials of the novel 3D
platform for further utilization in medicine and pharmacy.
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Pulsed NIR laser for photethermal ablation of MXene-loaded cells

Maksym PogorieloV? Sergiy Kyrylenkd, Oleksiy Gogotsi lvan Baginskiy, Vitalii Balitskyi®,
Veronika Zahorodn@a Yevheniia Husald, llya Yankd, Mykolay Pernakoy Anton
Roshchupkih, Mykola Lyndint, Bernhard B. Sing&rVolodymyr Buranych Oksana Sulaieva
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1Sumy State University, 31 Sanatorna St, Sumy 40007, Ukraine
2University of Latvia, 3 Jelgavas St, Riga-1904, Latvia
3Materials Research Centre, 3 Krzhizhanovskogo St, Kyiv 03680, Ukraine
4Silesian University of Technology, 2A Akademicka St, Gliwiek0®4 Poland
SUniversity DuisburgEssen, 171 VirchowstraRe,d&m 45147, Germany
SAl-Farabi Kazakh National University, Almaty, Kazakhstan
"Medical Laboratory CSD, 45 Vasylkivska St, Kyiv 02000, Ukraine
%ERBA MEDI CAL LTD, 31¢ Lushpy St, Sumy
®Drexel University, 3141 Chestnut St, Philadelphia, PA 19L0¥ted States

Photothermal therapy (PTT) is one of the most promising-immasive methods for contact cell
ablation using conversion of neiafrared (NIR) light into localized thermal energy. MXenes, a
new class of 2D nanomaterials, anéensively studied as an effective PTT agent. Numerous
research demonstrates beneficial effect£,Tx MXene for PTT using 808 nm continuous mode
lasers with total irradiation energy up to 900 Wic®uch energy densities however can lead to
long-term sde effects in the surrounding healthy tissues. As an alternative, 1064 nm laser with
lower energy and deep tissue penetration could be utilized for PTT in a pulsed laser mode that
significantly decreases the total irradiation energy. Here we report dinsthapplication of the
pulsed laser in 1064 nm (NiRregion) for the development of the PPT protocol for cells ablation
with TsC,Tx MXene.

We demonstrated low toxicity of MXenes in effective concentrations in various cell types (CHO,
MSCs and MKN28 dé lines). Moreover, we showed for the first time an effect of the direct
autocatalytic reduction of resazurin by MXenes, which needs to be taken into account in
cytotoxicity experiments. Importantly,sC,Tx MXene demonstrated significant cell ablation in

low concentrations of 0.75 and 3.75 pg/ml during 60 and 80 sec irradiation of 1064 nm pulsed
laser with total irradiation energy from 24.8 to 49.6 Wicithe combined treatment with the
MXene injection anddser irradiation in rats also demonstrated the lack of local and systemic
toxicity in vivo. Overall, this study demonstrated significant advantages of the pulsed 1064 nm
NIR laser over the continuous mode lasers for development of safe and effectiveoRColpr
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Silica-based organeinorganic hybrid materials with carboxyl groups for water
purification

Viktoriia Kyshkarova? Zbigniew WzoreR, Anna K. NowaR, Inna Melnyk
Ynstitute of Geotechnics, Slovak Academ@afi ences, Kogice, Slova
Technical University of Kogice, Faculty of Mat
SCracowUniversity of TechnologKrakow, Poland

The purpose of this work was to develop orgaraganic materials capable of cbming unique
properties including improved mechanical, chemical and thermal characteristics. The materials
presented in this study enclose carboxyl groups derived from a variety of polymers incorporating
into inorganic matrice obtained by gl methodsTetraethyl orthosilicate (TEOS) serves as
asourse for inorgani-©Sméat raid gréu@rgs Jheiorgamit ad b y
consists of three different polymers: 1) poly D,L,ladiieglycolic acid (PLGA); 2) polystyrene

acrylic polymer (Tulfast 4010), and 3) carboxyethylsilanetriol disodium salt (CEST). The
resulting hybrids in combination with the organic and inorganic parts ta: gives

1) (SIO)x( [ S(CHH)n((CH(CHs)(CO))(CH(CHs)COOH);

2) (SIO)( [ Si O(CK)@M) (CH) (CsHs)(CHz)n(CH)COOH), and

3) (SIO)«( [ S i)eCOEH).

Tabe 1. Composition and structure of hybrid materials
Contenf mass.% EDX, wt.%

Samples C S o] Cacid/ mmolg-1  Sp/m?ga
SiQ/PLGA 5.1 49.7 35 1.29 467
SiO/Tubifast 4016 9.5 41.6 2.7 1.76 484
SiO/CEST 6.8 46.5 2.3 6.00 27

Thus, based on Table 1, silica materials containing acidic groups on their surface may be used as
high-performance sorbents for cationic pollutants. That isy/BI35A was applied for effective
selectiveadsorption of Fe(lll) ions [1]; Sig@Tubifast 4010® has demonstrated the maximum
sorption capacities up to 35.6 mg/g for Methylene blue [2] and 52.4 mg/g for Rhodamine 6G; the
SiO,/CEST was tested for the removal of heavy metal ion% (Nin?*, Cc®).

AdcknowledgmentsThis work was supported by the APVA8-0302, PROM 2019 projects.
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Mg/Fe layered double hydroxidesbased adsorbents for removal of inorganic toxicants
commonly found in aquatic environments

Tetiana HubetskaVictor DemchenkpNatalia Kobylinska
A.V.Dymansky Institute of Colloid and Water Chemistry NAS of Ukraine, Kyiv, Ukraine

Pyroauritetype minerals (MgFe(OH}[(COs)osA 2:@) are ironbearing layered double
hydroxides (LDHs). Mg/F¢.DH are excellent materials in a wide range of important apjdicat

such as catalysis, energy storage, electrochemistry, environmental remediation, etc. The
adsorption capacity of LDHs coupled with thermal stability and developed specific surface area,
makes these minerals attractive as a potential adsorbent for reneintally relevant
contaminants.

The main purpose of this study is to develop new;dost adsorbents for wastewater treatment,
combined with the desire to acquire knowledge on LDHerchange properties, led to the
synthesis of series of Mg/HeDH-basel adsorbents. The Mg/HeEDH samples were prepared

with the different molar ratio of Mg(ll) to Fe(lll) (2:1; 3:1; 4:1) and the charge density. They were
obtained by two different routes. First, amecipitation method in simple conditions at room
temperatire was used. In the second rout, MglfBH samples were synthesised under
hydrothermal conditions with different thermal treatments (aB@D °C). In both cases the
excessive use of excess chemical reagents was avoided substituting them by low agistsanalo
All obtained LDHs samples were characterized using various instrumental methods (XRD, TEM,
SEM, FTIR, TGA and MNadsorption/desorption isotherms).

Depending on the metal relationship, the samples exhibited a clear shift of the XRD basal
reflections,and different carbonate species in interlayer space were identified by spectroscopic
methods too. Experimental data showed that despite using different amounts of metal precursors,
the formation of layered materials similar to LDHs only with Mg(ll) tolFe(olar ratio of 2:1

a possible in hydrothermal synthesis conditions. It should be noted that the chemical stability of
Mg/Fe-LDH samples obtained in hydrothermal conditions was higher than that ones prepared by
co-precipitation method.

Both synthesisipproaches of Mg/FEDH were evaluated in adsorption studies to determine the
influence of different interlayer anions (6 EDTAH,?, et) on the uptake of dissolved inorganic
contaminates. Mg/FeDH intercalated with EDTA acid is capable of takinghgavy metal ions

from aqueous solutions. The main of synthesized Mg/Be effectively removed metal ions

from aqueous medium with digestible adsorption capacity, making them potentially useful for
environmental remediation.
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lnnovation Center of Faculty of Technology and Metallurgy, Ltd, Belgrade, Serbia
2University of Belgrade, Faculty of Technology and Metallurgy, Belgrade, Serbia
SInstitute of Technical Sciences of SASA, 11000, 8adgrSerbia

Supercritical carbon dioxide (sGPDis an ideal lowtemperature cosolvent for perovskite
deposition due to its relatively low critical point (31.2 °C, 73.8 bar), no surface tension; liquid
like density, gadike viscosity, and diffusivity. Itenables faster mass transfer which allows
penetration of crystals in nanoporous structure. The study investigates the influence of time of
deposition of perovskite assisted with supercritical carbon dioxide on the filling of nanotubes.
Perovskite solar cktechnology has been developed so fast due to several factors including a
tunable band gap, high absorption coefficient, and-dost fabrication. The quality of the
perovskite film is important for the high efficiency of perovskite solar cells. Perevysigtursors

are usually deposited from the solution onto a substrate usingagiimg followed by post
deposition treatments, but often it results in dguality films that cannot provide good
photovoltaic performances. Deposition of perovskite in thesgnce of sCOis a promising
method for the formation of highuality perovskite layers. In this work, methylammonium lead
bromide perovskite (MAPbB)y was deposited on TiOnanotubes from the solution in
dimethylformamide (DMF) by application of sG@ 35 °C and 200 bar for 1 h, and 3 h. FESEM
results show that TiPnanotubes were filled with perovskite material in both cases. The diffuse
reflectance spectroscopy measurement of samples proved that the absorption edge of prepared
TiO2 nanotubes/MAPbBrwas extended to the visible range. Measuremendotharacteristics
showed that the sample made for 3 h had a higher value of current than the sample prepared for 1
h. The application of sCQduring the deposition of perovskite has enabled the prepaitian
photodiode with a better contact between Jlif@notubes and perovskite which is important for

the future development of solar cells.
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Crystal structure prediction and investigation of mechanical properties
of the SiBs compound through & initio calculations
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Silicon borides are lightweight ceramics discovered at the beginning of the XX century, but the
crystal structure of this enigmatic compound is yet not fully understood. Within this study of the

SiBs compound, we have undertaken c#tions using the ab initio minimization data mining
approach combined with the PCAE method. Several promising structure candidates have been
found and each of the newly found structure candidates was locally optimized on the DFT level,
employing the LDAPZ and the GGAPBE functional. Two novel structures have been

di scovered, for which there are no prev- ous e
SBset ype, -@Brtype. iUCal cul ations perfor me-&Bson t he
and recently pr op-8iBselihseare tinhvery doodnagréementbwith previous
findings. For each of the predicted and experimentally observed modifications mechanical and
elastic properties have been investigated. Data obtained from calculatéziosiastants regarded

USiBs a n dSiBp phases as mechanically stable ones. Moreover, according to the calculated
Poisonds ratio and Pughdés criterion (B/K) wusi
t hat -SiBhpbhasebwill have a brittle chatae r w h i -phase $éematm be ductile.
Considering their exceptional properties and very wide application, we believe that it is very
important to further explore these newly discovered phases and investigate in detail their
properties, in order tarfd new possibilities for future industrial and technological applications.

AcknowledgmentThis research was financially supported by the Ministry of Education, Science and
Technological Development of Serbia (Project number: 1702001) and the SkesedrEh and Development

Agency (Contract Nos. APVASK-SRB-0022 and APVV17-0328). P.T gratefully acknowledges funding

from the European Uniondés Horizon 2020 research a
Curie grant agreement No. 798651.
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The influence of hightemperature annealing on the evolution of precipitates in
Inconel 625 superalloy additively manufactured by laser powder bed fusion

Syl wi a,KSninaolapB&ata Dubiel
AGH University of Science and Technology, Faculty of Metals Engineering and Industrial Computer
Science, Al. A. Mickiewicza 30,-889 Krakéw, Poland

Nowadays, interest in additive manufacturing of nidka@bed superalloys is increasing due to the
ability to shape the components with complex geometry without additional machining. Due to its
high strength, corrosion resistance in harmful environments, as well as good performance in
additively manufactured form, Inconel 625 is widely used for the fabricafigrarts for high
temperature applications by lasessisted powder bed fusion;ABF.

To meet the requirements of lotgyrm hightemperature operation, understanding changes in the
microstructure is of key importance. Therefore, the aim of this studytwanvestigate the
evolution of precipitates in4PBF Inconel 625 after annealing at a temperature of 700 and 800 °C
and various duration up to 1000 h.

Microstructural analysis was performed using scanning electron microscopy (SEM). The
guantitative cheacterization of the precipitates was carried out using image processing and
analysis by ImageJ/Fiji software. In samples subjected to annealing at a temperature of 700 °C for
5 hours, no significant changes in microstructure were observed. Along wipholbegation of

the annealing time to 100 and 500 hours, intragranular precipitates ¢eflb Ni

a phase -ke mdrphofpdyaat well intergranular MCs carbide and Laves phase
precipitates with globular morphology were developed. Similar microsteiatharacteristics

were observed in the samples subjected to annealing at a temperature of 800 °C for 5, 100, 250,
500 and 1000 hours.

The detemined changes in the size distribution, number density and area fraction of precipitates
alowed for the quatitate description of their evolution at high temperature exposure.

This research was funded by the National Science Centre, Poland, grant no 2017/27/B/ST8/02244.
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The kinetics ofg' and d phase precipitation during the high temperature annealingf
Inconel 625 additively manufactured by laser powder bed fusion

Hubert PasiowiecBeata DubielKewin Gola
AGH University of Science and Technology, Faculty of Metals Engineering
and Industrial Computer Science, Al. A. Mickiewicza 36039 Krakéw, Poland

The microstructure of the LasBPowder Bed Fused (PBF) Inconel 625 consists of elongated
grains with the celluladendritic substructure, which iscansequence of high solfitiation rate

of the melt pools. Moreover, the unique substructure is associated with the microsegregation of
Nb and Mo to cell boundaries, which has influence on the kinetics of secondary phase
precipitation. Thus, the aim of this work was to charactehieéhigh temperature evolution of the
microstructure of EPBF Inconel 625. After manufacturing the samples were subjected to stress
relief annealing at temperature of 98€C for 1 hour. Subsequently, high temperature annealing

in a temperature range fro600 to 800 C at various duration was conducted. The microstructure

of the heat treated samples was investigated by using scanning (SEM), transmission (TEM) and
scanningtransmission (STEM) electron microcopy.

Annealing at 600C was associated with mipitation of the metastablg (NisNb) intermetallic

phase with bodgentred tetragonal structure (I4/mmm). The particles of nanometric size were
observed by TEM already after 5 h and were present even after 2000 h of annealigg. The
precipitates stanucleate at the cell walls that are supersaturated in Nb and Mo. After longer time
thed' was also observed inside cells. Curiously, th@hase was also revealed after annealing at
700 °C for 5h. Further extension of annealing time up to 2000 Gt °C resulted in the
nucl eati on and g rNbywhake withfthe brinahombticathuctuee (Rmma)Nrhis
phase was also revealed after annealing at 800 °C in the time range from 5 to 2000 h.

It was determined that in-BBF Inconel 625 theutleation of theg and U phase o
shorter annealing time compared to the conventionally produced. Moreover, in contrast to wrought
Inconel 625 in our samples the coexistence offfhe and U phase was not ot
kinetics of plases precipitation is strongly influenced by initial microstructure created by the
manufacturing process.

This research was funded by the National Science Centre, Poland, grant no 2017/27/B/ST8/02244. Hubert
Pasiowiec has been partly supported by the Ebléet POWR.03.03.60P.08-00-P13/18 PROM NAWA
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Cellulose nanocrystals with different surface functionalities as outstanding scaffolds
for supercapacitor materials

Gor dana ,BacThidemank
Sustainable Materials Lab, Department of Chemical Engineering, KU Leuven, campus Kulak
Kortrijk, Etienne Sabbelaan 53, 8500 Kortrijk, Belgium

Recently, as a class of green nanomaterial, cellulose nanocrystals (CNC) have received extensive
attention in enegy storage applications. CNCs can be readily extracted from cellulose, the most
abundantly available biopolymer on earth. Combining a high aspect ratio and mechanical strength,
the ability to readily assembly into 3D ordered structures from aqueous simspeand a large
amount of surface hydroxyl functional groups rendering tunable surface chemistry, make this
material extremely suitable for use as a functional scaffold to construct structured electrodes that
enable easier ion transport and improvediogcperformance.

This work focuses on the development of conductive CNC systems as electrodes for
supercapacitor applications. Polypyrrole (PPy), an intrinsically conductive polymer, was
combined with CNCs to introduce the desired electrochemical propertie effect of different

CNC surface functionalities on the polymer growth and electrochemical properties was
investigated. Three dimensional homogeneous composite electrodes were formed by
electrochemical polymerization of the pyrrole monomer on thiacairof individual CNCs. The
highest areal capacitance achieved was 1.8Ftmcurrent density of 1 mA/E&tcorresponding

to a specific capacitance of 267y at 0.15 A/g), with 67% capacitance retention at a high current
density of 20 mA/crh (3 A/g). Moreover, a symmetric supercapacitor was assembled and
exhibited an energy density of 48.5 uW h#q®.9 W h/kg) with outstanding cycling performance

that can be attributed to the CNC template. The results herein obtained point otRRYNC
composite mateal as a promising system for the development of sustainable energy storage
devices.
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A hierarchically porous all-polysaccharide composite anode for
an asymmetric supercapacitor

Julien LemieuxWim Thielemans
Sustainable Materials Lab, Department of Chemical Engineering, KU Leuven, campus Kulak
Kortrijk, Etienne Sabbelaan 53, 8500 Kortrijk, Belgium

Electrochemical capacitors are energy storage devices that store charge via capacitive or pseudo
capacitive surface mechanisms. They possess a high power density but a rather low energy density
when compared to batteries. To upgrade their energy density, the focus is slowly turning towards
the development of hybrid devices that use a combination of two elestusing the two different
capacitive charge storage mechanisms. The complementary electrodes could potentially increase
the energy density of a device while retaining the high power density. Thus, we set out to develop
an aqueous asymmetric supercapacitorking with a metal oxide, conductive polymer, and
polysaccharide scaffolding tertiary composite cathode and a carbonaceous anode. To balance the
charges in the electrodes, the anode needs to be thicker to compensate for its intrinsic lower energy
densty. However, thicker electrodes usually come at the cost of more sluggish ion movement to
compensate for the potential at the electrolyte/electrode interface. Hence, the idea is to create a
hierarchical structure where small pores feed on bigger cavitresitice the insertion distance of

the ions. Previous work has shown that the-pestorming negative electrodes in asymmetric
capacitors are based on carbon materials with a high specific surface area. However, little is known
about the optimal structuend surface chemistry.

Therefore, herein we have prepared negative electrode materials by controlled pyrolysis of
nanostructured networks of polysaccharides. This network is created by tuning the initial
composition of multiscale polysaccharide materi@sllulose nanocrystals (rodlike cellulose) and
micro-fibrillated cellulose. Chemical activation was used to carefully control the hierarchical
structure, pore dimensions, and surface chemistry. The specific surface area was measured in a
very systematicway using the design of experiments to pinpoint the ideal structure.
Electrochemical Analysis of the material is processed via Galvanostatic aliscarge, Cyclic
voltammetry, and impedance spectroscopy. Material physical and chemical properties are
andyzed via BET, SEM, Raman, and TGA. The result showed a good retention of the specific
capacitance with an increase in the thickness of the electrode.
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Aqueous multivalention chemistry of vanadium oxides: Novelties andhallenges
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University of Belgradé Faculty of Physical Chemistry, Studentski trg1# 11000 Belgrade, Serbia

Although we are aware of the importance ofidim batteries and the digital revolution that they
brought through laptops and mobiles, limited lithium resources and safety issues have prompted
research towards alternative energy storage technologies [HinHthe most important results
realized within the Hisuperbat project, focused on developing electrode materials for alternative
energy storage devices, will be presented [2,3]. The special attention is paid tpitteetad
vanadium oxide interface ian aquoues electrolyte of multivalent salts. In that context, the key
questions will be adressed: i) Will the vanadium oxide structure be capable of storing a larger
amount of multivalent than lithium ions and if so, for what type of specific cation ap@d; wh

How to design vanadiuraxide electrode/electrolyte interface to facilitate redox process and what
will be the benefit? The results would enable us to make a step forward to a more sustainable and
cheaper aqueoes rechargeable systems.

Acknowledgms: This research is supported by the Science Fund of the Republic of Serbia, PROMIS,
#6062667, HISUPERBAT. Author also acknowedges support from Ministry of Eduction, Science and
Technological Development of Republic of Serbia through reserarch progyatra@t no. 4503-68/2022
14/200146) and bilateral SerHiadia project, entitled "Developments of State of Health Monitoring Devices
for Battery Managament Systems in Electric Vehicles.
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pH-triggered solgel synthesis of NaFes(P04)2P-07 cathode material
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SUniversity of Belgrade, Faculty of Physical Chemistry, Studentski Tirgjgl Belgrade, Serbia
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The combination of different structural units in the anionic sublatticei®Q, PQi NOs, PQii

CO;, etc.) can provide novel mixed polyanionic structures, which matched propertiesoof Li
intercalation materialgl]. Mixed polyanion, NaFe;(PQi).P.O; (NFPP) is of special interest as a
cathode for Naon batterieg2]. In this study, the simple citrassisted segel method was used

for NFPP/C preparation, with the aim of evaluating its sodium storage capabilityh Bétie
phosphates and pyrophosphates are used as precursors, the mixed NFPP phase has been
successfully obtained, but only if pH is adjusted to the neutral value. Otherwise, when it comes to
spontaneous  s@el reaction (without pH  adjustment), the heténoure
NasFe;(PQn)P.O7/NaxFeROr; was formed. The obtained polyanions have been examined in terms

of the structural, thermal and morphological behaviour by XRD, FTIR, TG/DTA and FESEM.
Their electrochemical examination in Na®@y cyclic voltammetry andhronopotentiometry,
reveals the substantial difference in sodium storage properties of synthesized nanocomposites.
While the heterestrocture delivers the specific capacity of around 90 mMAtitly a poor rate
capability, the mixed phase can rich theimadtcapacity o 129 mAh g (at a common scan

rate), with a high rate capability f80 C.

Acknowledgmentsthis research was supported by the Ministry of Science of Montenegro and Ministry of
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Carbon reinforced polyethylene terephthalate materials are proposed in additive manufacturing
(AM) for the purposes of production of moderately loadegestker based parts. Scientific papers
show that mechanical properties of these materials are substantially influenced by its build
orientation regarding printing angle.

In this study, Digital Image Correlation (DIC) was used as an experimental methedlfeatang
mechanical anisotropic material behaviour of carbon reinforced polyethylene terephthalate with
added glycol (PETG). Experimental evaluation of lineatastic behaviour of carbon reinforced
PET-G test samples with different printing orientatiomgkes was performed. It was confirmed
that different printing orientation angles®(Q%°, 3@, 4%, 6, 75, 9¢) strongly influence final
mechanical properties of this type of material. For each sample obtained by different printing
orientation anglejhearelastic material behaviour model was determined by modulus of elasticity
and yield stress. Obtained results proved that carbon reinforcedGPEikterial exhibits
significant anisotropic material behaviour.
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Fluidising low temperature thermochemical energy storage materials:
degredation anddamage assesment
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Within the field of thermal energy storaEES), thermochemical energy storage (TCES) is has
potential to contribute significantly to the ability of TCES materials to store energy for an
indefinite period is an advantage over other
por ous imadmpadsite ¥GES materials, have shown increased performance with respect
to energy density and resistance to caking which can increase adsorption [1]. The rate at which
this adsorption occurs is directly proportional to the power output of the TGESTsyand thus

it is clear that composite TCES materials have a highly promising future in TES as a high energy
density storage medium. The objectives of this study are to first ascertain whether the use of
fluidised beds, which have been shown to furtherease the typically low power output of TCES
systems, induce degradation of thermochemical energy storage materials. An SEM analysis
(Figurel) of composite TCES material has shown that the act of impregnaton can induce cracking
in the surface of the material. General conclusions must be drawn as to the suitability of fluidised
bed reactors in adsorption based composite TCES. This could potentidiytrepdoor to a new

era highpower, highenergy density, longerm TES. This objective will be achieved by
impregnating a Zeolite host matrix with magnesidntoride, and performing andray diffracton
analysis prior to and after a typical period ofdisation cycles, and analysing the level of material
degredation and damage occured.

0 x * Y1

in electonmlroscope image of zeolite a ermpregna ion with MgCl2
salt; Right, zeolite prior to impregnation

1. L. F. Marieet al. Advances in Thermochemical Energy Storage and Fluidised Beds for
Domestic Heat). Energy Storage2022.
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Investigation of 3D printing and thermomechanical properties of
free-radical resin filled with TiO 2 nanopatrticles
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Additive manufacturing provides an easy wayptoduce prototypes at a small scale with the
possibility of complexshaped 3D prints, which cannot be prepared by conventional subtracting
methods. Specifically, stereolithography (SLA) 3D printing uses UV light to cure a photosensitive
resin point by poih(or layer by layer in case of mask&tA) to produce a 3D object. The wide
commercial availability of 3D printing generally requires further improvements and new
technologies implemented in additive manufacturing. For example, SLA 3D prints are uffially s
and very brittle. Therefore, the desire is to make them tougher by either 3D printing using different
monomers/oligomers or by mixing other particles/nanoparticles into addéeal resin.

In our study, we prepared SLA nanocomposites by mixingititardioxide (TiQ) nanoparticles

(NPs) in two forms (anatase and rutile) into a fragical resin. Radical resin prepared at our
laboratories was used with varying loadings of NPs. The focus was placed on the investigation of
the printing parameters ofd@mixtures, the comparison of SLA (poiny point) and maske8LA
(layerby-layer) printing techniques, and the posting process that affects the thermal properties
and mechanical performance. Jacobds waurki ng c
a layer for resin mixtures with increasing loading of Fi@Ps. It has become clear that the
nanoparticles in resin interact with UV curing light during 3D printing causing scattering of the
UV light and lowering the light penetration depth, whielduces the overall curing degree of the
exposed resin. Nanopartieteiring light interactions have been shown to also be important for
postcuring process. 3D prints from pure fremdical resin possessed a higher glass transition
temperature and a greastorage modulus with increasing pastring time. On the other hand,

this effect was less pronounced for firaglical resin/TiQ nanoconposites.
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Thiacarbocyanine dye TCC:
features of Jaggregation in aqueous solutions and polymer films
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Some organic luminophores can form higidered molecular aggregates. They were discovered

by E. Jelley and called in his honeadgregates. The unique features-afjgregates provide their

wide applications in wéous fields, such as photonics, sensorics, photovoltaics, etc.

Due to the strong intermolecular coupling between monomers, the electronic excitatiens of J
aggregates are the Frenkel excitons delocalized over a certain number of monomers. Depending
on themolecular arrangement in thedgregates exciton band appear as bathochromically shifted
(Fband) or hypsochromically shifted {band) relatively monomer band. Thdéddnd appears at
ihead to taild molecul e packi bapdaaditaccthmpanied we s t
by neafresonant fluorescence.

This work aimed to study the features edgiyregate formation of thiacarbocyanine dye TCC in
aqueous solutions and polymer films. To study the issue of better aggregation, studies were carried
out rot only on aqueous solutions, but also on electrolyte solutions, solutions with different pH
levels at different concentrations of the dye. It was also studied the creation of solid samples with
greater photoand physical stability, whereahjgregates aggredominantly formed.
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Influence of physical crosdinking by montmorillonite on structure and
thermostability of hydrogel composites based on polyacrylamide
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The use of clays for physical crefasking of hydrogel composites foravious purposes is a
modern trend due to several reasenamely, it not only reduces the cost of production of such
composites and avoids the use of toxic cilodsng agents but also significantly improves some
properties, including mechanical strengdmd swelling. But the effect of clays on the
thermostability of such composites has been insufficiently studied. We have examined a series of
synthesized hydrogels based on acrylic monomers physically-latked by montmorillonite
(MMT), which showed ehanced swelling properties: (i) homopolyacrylamide (PAM); (ii) PAM
with acrylic acid (PAMAA). Thermal analysis of the composites (with and without MMT) was
performed using the NETZSCH STA 449 F3 Jupiter instrument. The DSC curves, which
corresponded to éhendothermic reaction of decomposition of xerogels based on acrylic polymers
and MMT, have three distinct regions of phase transitions. According to FTIR analysis, in the
temperature range of 2BD0°C is thermolysis with the predominant release of NOz, NBs,

as well as KO and CQ, which may be attributed to the thermal decomposition of amide and
carboxylate groups of the PAM. In addition, there are two-téghperature regions observed in

the range of 34850 and 46&78°C. The presence of MMT in tigel structure slightly increases

the onset temperature of the first stage for PAM and P¥based gels but reduces the onset
temperature of the second and third stages compared with chemicalhlidkedscomposites.
Thus, we did not find an increasetimermal stability due to the inclusion of MMT in the gels
based on PAM, but all studied hydrogels (both with and without MMT) are relatively
thermoresistant, and their thermal decomposition occurs at temperatures above 200 °C, which is
higher than for th initial PAM (120 °C). The reduction in thermal stability for composites with
MMT is not significant and given the other benefits of using MMT, such as improved swelling.
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Effect of polymer molecular weight on thermal and surface structural characteristics
of MWCNTs/PDMS nanocomposites

Iryna Sulynt, Mykola Borysenké, Yuriy Sementsoy
Dariusz Sternik Anna DeryleMarczewska
IChuiko Institute of Surface Chemistry of NA3W General Namov Str., 03164 Kyiv, Ukraine
2Maria CurieS k § o d o ws k apl. Maria QueéeSkigtoyd,o w s-631 leuplin, Baland2 0

Currently, nanotechnology is rapidly evolving and becoming part of almost every field related to
materials chemistryWell-defined materials composed of polymers (synthetic or natural),
nanoparticles, and composites of the two are key components in tivatian of stateof-the-art
nanostructured materialdn particular, the introduction ofnulti-walled carbon nanotubes
(MWCNTSs) into the poly(dimethylsiloxane) (PDMByproves the thermal, mechanical, electrical
properties of the resulting composite8N/VCNTs has showrarge specific surface area, porosity

and excellent chemical tunabilitDMS is widely used siloxane polymer due thermal stability
over a large temperature range, high flexibility, chemical inertness, biocompatibility, a high
degree of waterepellence as well as low co#t.is known about the PDMENTSs interfacial
interactions, bet ween t he meledirgnirich gurface of she o f t
nanotubes, and thesocalledCH i nt er acti ons.

This work focuses on studying the luénce of polymer molecular weight (ylon thermal and
structural properties of the nanocomposites based on MWCNTSs (synthesized by the method of
catalytic pyrolysis, CCVD), and linear PDMS with twa,NPDMS-100 and PDMS12500, My a

3410 and 39500 g/mol, spectively). The polymer fluids were physically adsorbed onto
nanotubes surfaces in amounts of 5, 10, 20 and 40 wt. %. Thermogravimetric and differential
thermal analyse$DTA-TG) were performed in the air to elucidate the thermal stability with
increasingveight % addition of PDMS to the pristine MWCNTsKRVCNTS). The influence of
polymer content and Mrevealed in a shift of characteristic DTG peaks. The mechanism of
thermal destruction of the polymer onto the surface of MWCNTSs has been evaluatec like th
degree of conversion of PDMS into Si@nd cyclic dimethylsiloxanes. The XRD analysis
confirms good graphitization of samples and vdipersed MWCNTSs in the polymer. The
surface morphology of RIWCNTs and fabricated MWCNTs/PDMS nanocomposites was
examhed employing the TEM and SEM wiBDAX methods.
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Waterborne polyurethanes based on poly(dimethylsiloxane)
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A series of novel waterborne polyurethanes (WBPUs) was synthesized Ubingr
dihydroxypropyl poly(dimethylsiloxaneYPDMS), isophorone diisocyanate (IPDI), 2his-
(hydroxymethyl) propionic acid (DMPA) and triethylamine (TEA). Different DMPA/PDMS and
constanti NCO/f OH molar ratio have been applied for the synthesis of six different WBPUSs,
without the usage of chain extensiaes The structurproperties relationship was examined

with diverse experimental analyses. AFRIR, 'H and C NMR analyses confirmed the
incorporation of PDMS parts inside polyurethane backbone and the successful preparation of
WBPUs. XRD analysis showlethat all WBPUs are amorphous, without any kind of three
dimensional order. According to the conducted TG measurements, the incorporation of PDMS
increases thermal stability of WBPUs. DMA results confirmed the existence of microphase
separation, which wasore pronounced in WBPUs with higher PDMS content. Contact angle
measurements with water confirmed good surface hydrophobicity of these WBPUs, which
originates from the high percentages of Si atoms present on the surface of WBPU films. Good
hydrophobicityoriginates from PDMS which has known to possess low surface energy and have
a high tendency to migrate on the surface of the WBPUs. The synthesis of these WBPUSs represents
a more efficient and eefiendly way for preparation of polyurethanes and they gwed
candidates for application as coatings (1).

Acknowledgement This work was financially supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Grants Ne03%¥202114/200026).
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Structural characterization of geopolymers with the addition of egg shell
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It is well knownthat alkaltactivated materials (AAM) are a newer group of binders that are
obtained by alkaline activation of various silicate and aluminosilicate materials and, differ from
each other in terms of chemical composition and structure of the binding phase. materials

are usually divided into two subgroups, based on the calcium content in the binding phase.
Materials belonging to the AAM subgroup, which is characterized by low calcium content (x) in
the binding phase, are called geopolymers.

Geopolymersare formed by the reaction of aluminosilicate materials such as metakaolin and
electrofilter ash of thermal power plants (EFP) with alkaline activator soluti®espolymer
materials based on fly ash are attracting attention in the global research ctyripegause of

their properties that affect their performance such durability, mechanical properties, physical
chemical properties and reduction of carbon dioxide JJCDhe present study relates to an
economical and ecofriendly method, capable of beingemented in two simples steps. The first
step is preparation of solid precursors based on fly ash (Obrenovac, Serbia) rich in silicon (SiO2)
and egg shells as waste materials, rich in calcium (Ca). The second step is alkali activation of
different mix of fy ash and egg shells and treatment in appropriate laboratory conditions
(temperature, relative hummidity, aging). The chemical and physical properties of the prepared
geopolymer materials were analyzed by several technics such as DRffuk€ Reflectare
Infrared Fourier Transfory XRD (X-Ray Diffractio) and SEM Scanning electron
microscopg The composition of the sample was determined with XRD, and the results of XRD
were confirmed with DRIFT. The morphology of the material was determined with SEM.

AcknowledgemenGrant CEITEC VUTK-22-7719 is realised within the project Quality Internal Grants of
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Sequential extractions and leachingests as methods for characterization of mine tailings
for the purpose of their probable application in ecefriendly geopolymers
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Synthesis of new eefriendly materials such as geopolymers generally includes utilization of TPP
and mine tailings. The environmental assessment of new materials and raw material is performed
mainly by leaching tests and sequential fractionalization afyenetals (metalloids). In the
present work samples from Bulgarian tailing dumps were estimated by an algorithm based on
sequential extraction approach and study of leaching behavior in different media.

Two methods of sequential extractions were appltednine tailings. A five step extraction
procedure was applied after modification. On the first stage the exchangeable fraction which
contains the most mobile metals was studied. On the second, third and fourth stages Mn,
amorphous and crystalline Fe ogglwere in the focus due to the fact that they may experience
some alterations and can be transformed into mobile phases under certain conditions. And the
final fraction meant to determine the residual fraction of metals. The only step which was skipped
from the original extracting procedure was the determination of metals bound to organic matter.
The obtained results were compared to standard metochmunity Bureau of Reference (BCR)
threestep sequential extraction for soils and sediments, as fol({@yvexchangeable and bound

to carbonates heavy metal®) (bound to iron and manganese oxides fractiod (3) fraction

bound to organic mattefthis procedure bring;formation about the toxicity released under
approximately the same conditions as thei@cdisposal site from leaching tests. In addition to

the estimation of leaching characteristics of geopolymer precursors, the developed algorithm for
estimation of environmental toxicity provides a powerful tool to study mobilization and
encapsulation dieavy metals and metalloids in the structure of newly synthesized materials.

This study was financi aDby [ 82 p5H o Eemdnhbnikefdothrimt pr oj e
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Cellulose and cellulos€aCQ dopes were prepared by ultrasound disparef CaCQ (0, 0.26,

or 0.65 w/w%) and dissolution of cellulose (13 w/w%) in ionic liquidethy}3-
methylimidazolium acetate at 90 °C. Thereafter, the films were obtained by rode casting over a
pre-heated glass plate, together with methanol used ageaggtion agent. Subsequently, the
films were washed in hot water (80 °C) to remove the residual ionic liquid selagrbcess that

can be extended to recover ionic liquid foruse. To impart antimicrobial properties to the
celluloseCaCQ compositefilms, selected samples of the wet films were treated with 10 mM
CuSQ solution for different times (30, 60, and 120 min). Furthermore, half of these {ead

films were subsequently treated with ascorbic acid to synthesise in sitageéd nanoparticles on

the film surface. After drying whilst held under tension at room temperature, the films were
characterised in respect to their mechanical propexsiegell as antimicrobial activity. The results
revealed that, in the case of films treated for 30 min with Gus@ition, the incorporation of
0.26 w/w% CaC@correlated with an increase in the film hardness, while in the case where the
treatment with C8Qu solution was performed for longer (60 min) this hardness trend was
reversed. The elastic modulus decreased with increasing content of.@a@the films treated

with CuSQ, and those with Gbased nanoparticles, possessed excellent antimicrobivtyact
against the bacter. coli, S. aureusand the fungu€. albicansHowever, the results in the case

of C. albicansshowed an additional dependence, in that films treated with £s@3@ion for 60

min demonstrated increasing antimicrobial actigigyainst the fungus specifically with increasing
CaCQ content.
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Comparative study of biomassderived carbon interfacial processes in
aluminum-based and conventional acidic electrolyte
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Lately human attention has been focused omsigeof clean and renewable energy sources, since
there is a major concern about the detrimental impact of traditional fossil fuels. In that regard,
electrochemical energy storage and conversion devices have become a central point for further
research. Caxdn materials found a special place in these ensglted applications.

In this paper, activated carbon (ADwas obtained by the carbonization of vine shoots with ZnCl

as activator. The results okIdhysisorption revealed its highS area of 1494 ig'* and wide

pore size distribution profile. FTIR spectroscopy and TG/DTA analysis have confirmed the high
level of purity of prepared As(completely astiree). To broaden operating voltage of carbon in
the agqueous medium, a roanventional Alion bagd electrolyte was used. In such conditions,
prepared AGs exhibits typical pseudocapacitance behavior of carbon over potential range of 1.8
V, high capacitance of 190 F'git 5 mV &! (in threeelectrode arrangement), 216 'F gnd energy
density of 24 W kg® at 1 A d* (in symmetric supercapacitor configuration). Trasatti & Dunn
surface charge distribution models were applied to investigate the naturéoofglarge storage

of ACys and to compare it to the acidic one. Density Functional Thieelpedfurther investigate

the nature of the interaction between pristine/defective graphene and hydrdtiedl
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Laser-induced chemical and mophological changes of the titanium alloy surface
under different irradiation parameters
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Titanium alloys are finding increasing use as bi@riats due to their low elastic modulus and

high damage tolerance. However, the somewhat inadequate alloy surface performance can impede
their biomedical application. Surface modification methods have been therefore developed to
improve the alloys' surfackioactivity and osseointegration. Laser treatment allows the alloy
surface to be modified, providing it with new functionalized surface chemistry and morphology,
without compromising the rest of the material properties. Thus, the aim of the study was to
examine the laseinduced alterations generated on the4B5Nb alloy surface by an ultrashort
pulsed laser. The obtained results reveal that laser beam interaction with the target material led to
the formation of significant alterations in surface morphpldurface craters, microcracks, and
surface features in the form of periodic and rippled structures and solidified droplets can be
observed in the irradiated area. Also, it was found that the higher damage degree along with the
material depth and the highsurface roughness were achieved during the irradiation in the argon
atmosphere due to the formation of the more pronounced morphological changes on the alloy
surface that are induced by higher laser ablation. Furthermore, obtained results showley that al
surface modification in air, argon, and nitrogen atmosphere additionally caused changes in the
surface chemical composition. Namely, after irradiation, the presence of oxygen was observed in
the central irradiated area indicating the formation of ltieadi-oxide surface film with content

that varies with the irradiation parameters variation. Therefore, laser beam irradiation can be
singled out as the surface modification method for efficient inducement of the specific surface
characteristics that cgrovide titanium alloys with enhanced osseointegration properties.
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Search for "needles" of hydroxyapatite in the "haystack" of ovarian cancer
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Ovarian cancer is one of the leading causes of death among women. Diagnosis in the early stages
will reduce mortality and save the lives of many women. Calcification is one of the clinical and
morphological features of ovarianrazer. The process of calcification is most common for serous
ovarian carcinoma. Histologically the incidence of calcifications indoade serous carcinomas

is 100%. Nevertheless, their diagnostic and prognostic values are not yet fully understoaal, despit
the relatively high detection rate.

Our work aimed to study the nanocrystalline structure of calcifications of ovarian cancer for use
in diagnostics.

We examined 30 samples of ovarian cancer with calcification. Histological study was performed
to verify the material and form groups. Scanning electron microscopy (SEM) with energy
dispersive Xray (EDX) microanalysis of the tissue sections from the paraffin blocks of ovarian
tumors was performed on SEREM Inspect S5@ (SEO, Sumy, Ukraine) scanning electro
microscope with an AZtecOne energy dispersion spectrometer with-lslaxKl20 detector
(Oxford Instruments plc, Abingdon, UK). EDX spectra were analyzed with standard software of
the microanalysis system. Transmission electron microscopy (TEM) with elediffcaction

(ED) was performed on PEI#25K microscope (SELMI, Sumy, Ukraine).

We revealed that calcifications of ovarian cancer are represented by calcium apatite. It was found
no signs of other crystalline phases.

The application of TEM with ED is persptive in terms of the effectiveness of higdsolution
methods for cancer diagnostics by detection of calcifications. TEM detected that pathological
crystalline nanopatrticles are polydisperse and their size ranges from 5 to 50 nm.

Consequently, hydroxyatite is the main mineral that is formed during the calcification of ovarian
neoplasms. In a perspective, it could be used for early diagnostics of ovarian cancer.
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The role of oxalate nanocrystallinefor the differential diagnostics of the breat pathology

Olena Kolomiiet§ Artem Piddubnyi?, Serhey DanilchenkpRoman Moskalenke
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2Ukrainian-Swedish Research center SUMEYA, Sumy State University, Sumy, Ukraine
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Breast microcalcifications mainly consist of calcium oxalate or calcium phosphate with an apatite
structure. It wadelieved that the presence of calcium oxalate is associated with benign breast
tumors, whereas the detection of calcium phosphates points out the possible breast malignancy.
This study aims to establish the morphology of oxalate deposits of the breeest (BC).

In our study, we have analyzed 30 samples of breast carcer by histology (hemagogiin
staining), scanning electron microscopy (SEM) with EDS and TEM.

We detected ambealored biomineral deposits in the adjacent intact tissue of tumorlesmp
They were more transparent and had a complex polygonal structure. The structure of
microcalcifications was similar to "bread crumbs" or lumps with small elements. These structures
were located in the lumen of the dilated glands or were associatetheiitfumen (located near

the glands). It is important to note that the glands that contained oxalate microcalcifications had a
normal histological structure.

We found reddish von Koss staining of the biomineral deposit. This may be due to the deposition
of a counterstaining dye (nuclear fast red) on biomineral structures. These intraluminal calcified
structures had a propper alizarin red staining.

The SEM showd that mineral deposits had the structure of irregularly shaped particld8 (30
em) with granulation and growths, n-peoplastonsol i
breast tissue.

However, no oxalate calcifications were found in the tumosu@is The presence of
microcalcifications of oxalate origin in the BC tissue can be explained by the development of
malignant tumors on the background of -grasting benign pathology, which is inherited by
calcium oxalate microcalcifications. The simultans presence of hydroxyapatite and oxalate
biominerals in the tissue of invasive BC complicates the use of cpisaak difference of
pathological biominerals for neinvasive radiological diagnosis.
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Optimisation of a 3D in vitro model for ogeosarcoma cell cultivation
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Osteosarcoma is the most common type of primary bone cancers affecting mostly children and
young adults. Evident slow progress in osteosarcoma treatment indicates inadequacy of
predominantly used 2[n vitro and animalin vivo models for antitumor drug testing. These
models also failed to bridge the gaps in the knowledge about osteosarcoma in general. Therefore,
our aim is to establish a 3D vitro model for osteosarcoma cultivation that has the potential to
overcome the inhent weaknesses of the traditional models by imitating the native osteosarcoma
cell microenvironment. The model is based on scaffolds, as cell carriers, cultivated under
continuous medium flow provided by a perfusion bioreactor system. Two groups of ntacpo
composite alginate hydrogel scaffolds with incorporated commercial hydroxyapatite (HAp)
particles (2% alginate, 2% HAp) were produced using calcium and barium ions as gelation agents
in each group separately. Murine osteosarcoma cells (Kwi)lare ued in this study. In the first

step, cell seeding onto scaffolds was optimized and the efficiency achieved was >80%. Also,
histological analysis of scaffold cresections confirmed cell distribution within the scaffold
pores. In the next step, the eséeded scaffolds were cultivated in shtatm cultures up to 7 days
under continuous medium flow (superficial velocity 40 um/s) in perfusion bioreactors (3D
Perfuse, Innovation Center of the Faculty of Technology and Metallurgy, Belgrade, Serbia), while
stetic 3D cultures served as controls. The results revealed beneficial effects of the perfusion on
the cells. Cells subjected to the perfusion conditions exhibited increased metabolic activity and
proliferation rate in comparison to the static controls, whiels attributed to the more efficient
convective mass transport in contrast to diffusion only in the latter system. These studies indicate
potentials of the biomimetic 3D model for osteosarcoma cell culture and further use to engineer
this aggressive tuman vitro.
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Development of a 30n vitro model based on alginate microfibers with
immobilized cancer cells for cancer research and anticancer drug testing
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Anticancer drug development is a very slow and complicated process mainly due to the lack of
adequate cancer model systems that can mimic the complex structure of scambersTumor
engineering tries to address tipioblem by adopting some of the tissue engineering strategies
such as application of biomaterials as cell carriers imitating the extracellular matrix and providing
cells with a threadimensional (3D) structural support. In this work we have applied agina
hydrogel in the form of microfibers and investigated immobilization of three different cancer cell
lines: rat glioma C6, human namall cell lung carcinoma NeH460, and murine osteosarcoma
K7M2-wt. Cell immobilization was achieved by simple manuahesibn of cell suspension in
Na-alginate solution (Bx1(® cells/ml, 2.8% Naalginate) into the gelling bath containing 0.18 M

Ca* through a blunt edge stainless steel needl2@8). It was shown that the immobilization
process had to be optimized fmmch cancer cell line in terms of initial cell concentration, needle
size and time of gelation. The obtained alginate microfibers with uniformly distributed viable cells
were further cultivated under static conditions and cell viability over differenvatiitn periods

was determined by MTT assay. In order to evaluate this biomimetic 3D system as a model for
anticancer drug testing, oncology drugs cisplatin and doxorubicin have been used and the response
to the treatment of cells in alginate microfiberasncompared with the response of cells in 2D
cultures. The results showed altered sensitivity of the cells to the treatments in 3D cultures
compared to 2D cultures, thus confirming potentials of the described system for anticancer drug
research and develognt.
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PCL-MXene composite electrospun membrane for nerve regeneration:
structural and biological assessment
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Despite promising results reported in the literature, all materials for conductive scaffolds have
some drawbacks that limit their translation to clinical practice. The new family of 2D
nanomaterial§ MXenes, demostrate promise to biomedical application, including conductive
materials for nerve, cardiac and muscular tissues regeneration. Electrospinning is a unique
technology for development of porous high biocompatible materials that could be modified with
various nanomaterials. The purpose of current research was a development of composite
Polycaprolactone (PCEMXene electrospun membranes for conductive tissue regeneration.

PCL membranes was made using conventional electrospinning technology with following loadin
with TisC; MXenes in different concentrations. Scanning electron microscopy (SEM) with EDS,
Transmission electron microscopy (TEM) and Raman were used to evaluate structural and
chemical composition of PCGMxene composite membranes. Biocompatibility aodll
proliferation assays applied to assess biological response.

We demonstrate the formation of high porous electrospun membranes with fiber diameter ranges
from 20 to 200 nm. After MXene immobilization we detected links between PCL fibred and
nanolaminats that increase the surface ration and affect wettability. Cell culture experiment
(using primary human fibroblast cells) show significant higher cell attachment compaigptmas
membrane due to increasing of hydrophilic properties. We also demonsttatgiate cell
proliferation from day 1 to day 7. Based on preliminary structural, chemical and biological study,
PCL-MXene electrospun composite materials should be used for development of the substitutes
for conductive tissues.

AcknowledgmentsThis resarch was funded by a grant from the Ministry of Education and Science of
Ukraine (0122U000784).
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3D Printed calcium phosphate cement scaffolds loaded with liposomal antibacterial
enzymes for the prevention of osteomyelitis

Zuzana Kadlecoy&ristyna HlinakovalLucy Vojtova
Central European Research Institute, Brno University of Technology

To treat largescale bone defects, thrdemensional (3D) printing has been in focusdnent years

due to the possibility of fabricating patiespecific bioactive and porous scaffdldé/hen the 3D

printed implant begins to resorb, the osteointegration process is often accompanied by several
microorganismshatcause a bone infection knovas osteomyelitid. By combining the ceramic
phosphate powder, thermosensitive copolymer,eareymes we obtain the bidnk suitable for

3D printing of bone implants with controllable degradation rate, mechanical properties, pore size,
and antibacterialdivity. Therefore, as the calcium phosphate cement (CPC) implant resorbs, it
suppresses the growth of undesirable microorganisms.

Our previous study discovered that antibacterial enzymes incorporated into {iné& dim not

release from the implants in meosignificant amounts than expected. This probably results from
the CPC structure as the enzymes are Al ocked
antibacterial enzyme Lysozyme is encapsulated into liposomes with diameters around 100 nm,
providing additional chemical and physical protection to the enzyme during the implant
preparation and curing. Liposomes prepared b
polydispersity index and diameters around 97.8xm8and zeta potential ef5.2+3.2mV (n=3).

The encapsulation efficiency of Lysozyme in these formulas is arouftl ®was determined

that Lysozyme is released from such liposomes in adidgr release mechanism. The release of

the liposome_ysozyme system from the CPC scaffoldsusrently being evaluated.

This work was supported by the Internal Grants of BUT (Specific ResearchN&reBD622217001.
CzechNanoLab project LM2018110, funded by MEYS CR, is gratefully acknowledged for the financial
support of the measurements at CECTHano Research Infrastructure.

1. Bisht, B. etal.2021 Advances in the Fabrication of Scaffold and 3D Printing of Biomimetic Bone
Graft. Annals of Biomedical Engineering9(4): 112850.

2. GOGIA, J. et al., 2009. Local Antibiotic Therapy@steomyelitisSeminars in Plastic Surgery.
20(02), 100107.
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Hydrogel dressings for phage therapy of chronic wounds
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Chronic wounds affect about2% of the developed countries populatishereby becoming a
worldwide financial threat to the healthcare system, significantly affecting the patients' lifestyle.
Chronic wounds tend to have a slow healing process; they can be easily infected with a biofilm
forming multidrugresistant bacteriaTo overcome such a burden, bacteriophages (phages)
therapy can combat resistant bacterial infections as an alternative to conventional antibiotics,
infecting a specific bacterial strain and leading to their destruction without affecting eucaryotic
cells. For effective topical phage application, hydrogels can be used to ensure phage delivery,
stability, and controlled release in the wound site. This work describes hydrogel preparation and
modification with phages via a freedeying technique of polymer biel composed of natural
polysaccharide gum Karaya (GK) with synthetic polymers acting as surfactants. Physicochemical
characterization shows that the ratio between GK/PVA strongly influences visual appearance,
water swelling (60 70% of original weight), rention, and degradation (stable after 28 days,
weight loss of 55%). Then the polyvalent phage JK2(=812K1/420) was coated on the surface of
the hydrogel. This phage was used as it interacts specifically with Staphylococcus aureus family
stains that are fopiently present in chronic wounds. The release from hydrogel coated with phages
was tested by double agar method with over 90% of released phages, and the antimicrobial activity
against Staphylococcus aureus ATCC 43300 (CCM 4750) proved to be effedtdeanrs. Gum
Karayabased hydrogel coated with phages shows the potential to become a suitable carrier for
the phage therapy of chronic wounds based on antibacterial tests against strains of Staphylococcus
aureus. This work was supported by the MinistiHealth of the Czech Republic under project

no NU2005-00166. All rights reserved
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Obijectives: Design of bone tissue engineering scaffolds imposes a numberigfmenqis for

their physical properties, in particular porosity and mechanical behavior. Alginates are known as
a potential material for such purposes, usually deploying calcium as dinkessCalcium over
expression was reported having proinflammatffgct, which is not always desirable. Contrary

to this, barium has better immunomodulatory outcome but data for barium as-finkesare
scarce. In this work the objective was to study if DMA is a suitable method to measwaedBa
Calinked alginatesind to compare their viscoelastic properties in vitro.

Methods: Sodium alginate aqueous solution (1 wt%) with 0.03 wt.% CaCl2 was gelled in dialysis
tubing immersed in 27 mM CacCl2 (controls) or BaCl2, for 48 h, followed by frdegeg and
rehydration(with 0.3 wt.% CaCl2 and 0.8 wt.% NaCl). Hydrogel discs (diamet&f 8nm,
thickness 46 mm) were assessed in dry and wet (DMEM immersed) states by dynamic mechanical
analysis (DMA) under compressive creep conditions with increased loads, frequencgratans
straincontrolled sweeps in physiological range (QALHz) at 25°C and 37°C. Resulting data were
analyzed by conventional methods and by a méréel BEST (Biomaterials Enhanced Simulation
Testing) to extract invariant values and material functions.

Results: DMA was able to detect significant differences in properties betwelamkBd hydrogel
scaffolds vs. Gdinked controls. Specifically, for the similar porosity-Bamples exhibited lower
creep compliance, substantially higher dynamical stiffnasd, lower loss factor in the whole
studied range. Invariant modulus exhibited a-tioear decay vs. applied stress. These differences
were observed in both dry and wet states and temperatures.

Conclusions: Use of DMA is a suitable method for studyingub@as a crostnker for alginate
scaffolds. This allows further modification of biomechanical properties of the scaffolds for better
compliancy to the application. Barium release might have an immunomodulating effect but also
promote ion exchange fort@®genesis due to additional Ca/Ba concentration gradient.
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Hydroxyl radical scavenging activity of titanium oxide nanocrystals

Pavel Maksimchuk Kateryna Hubenkl Vladyslav Seminkf Andrey Onishchenkp
Iryna Bespalovg Anatolii Onishchenk® Volodymyr Prokopiuk, Anton Tkachenk®
Svetlana Yefimova
1Department of Nanostructured Materialsstitute for Scintillation Materials NAS of Ukraine,
Kharkiv, Ukraine
2Department of Physic&harkiv National University of Radio Electronics, Kharkiv, Ukraine
%Research Institute of Experimental and Clinical Mauk¢ Kharkiv National Medical University,
Kharkiv, Ukraine

Titanium oxide nanocrystals (Ti) are weltknown material due to its excellent photocatalytic
properties. During the last years, some researchers have accidentally reported on the strong
antioxidant activity of titanium oxide nanoparticles. However, the general role of titanium oxide
surface defect structure in its redox activity is still a subject of discussions. In this report, we
consider the role of the defect structure on redox propeftie€g.y.

Changing the amount of nitric acid as a catalyst and peptizing agent, we obtained two different
types of titanium oxide nanocrystals with the same size, but differ&@ATitt ratio in the crystal

lattice (which were confirmed by XPS measuretagrand so, different reactive oxygen species
scavenging properties. Both types of titanium oxide nanocrystals are characterized by quite good
biocompatibility against red blood cells even at high concentration.

Electron donating properties and reactweygen species scavenging action of both types of
titanium oxide nanocrystals against hydroxyl radicaliH) have been studied. Hydroxyl radicals

are formed at water radiolysis duringry irradiation of the cell. Extremely high reactivity of

-OH radicas (averageOH lifetime in the biological environment of only few nanoseconds) makes
the task of its effective elimination by the internal systems of the living cell rather difficult.
Hydroxyl radicals scavenging properties of obtained titanium oxide mgstats have been
revealed to be directly related to®TTi** ratio being higher for the samples with highe#*Ti
content.

The efficiency of reactive oxygen species scavenging by titanium oxide nanocrystals in water
solutions is close to that of nano@(CeQ.x nanocrystals) of the same size suggesting that
titanium oxide nanoparticles can be effective as an antioxidant in living cells as well. Moreover
high biocompatibility of synthesized nanocrystals could be associated with their reactive oxygen
spedes scavenging ability, which make them a prospective material for biomedical applications.
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Magnesium alloy with yttrium, gadolinium and calcium alloying elements
designed for aviation applications
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Magnesium alloys with low density amigh specific strength are suitable candidates for the use

in weightsaving industries, such as the aerospace industry. The use of magnesium alloys in the
aerospace industry is limited because of their low flammability resistance. Flammability resistance
of magnesium alloys can be affected by alloying elements. It has been proven that rare earth metals
and calcium increase resistance to ignition.

Magnesium alloy containing yttrium, gadolinium and calcium was designed for use in the
aerospace industry. Inrder to obtain a fingrained microstructure, alloy was processed by
extrusion and also eight passes of Equal Channel Angular Pressing (ECAP). The microstructure
after extrusion was bimodal. The grain size and the degree of recrystallization depended on th
parameters of extrusion. ECAP processing led to homogenous microstructure with mean grain
size |l ess than 1 &m, wh i c{graimec @ldys The mechapicalr a me t
properties corresponded to the observed microstructure. The allog ishalsacterized by a high
ignition temperature and is therefore promising for use in the aerospace industry.

The microstructure was observed using transmission and scanning electron microscopy, including
electron backscatter diffraction (EBSD). Mechanicplroperties were studied using
tensile/compressive deformation tests and microhardness measurements.
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Resonance ultrasound spectroscopy measurements of elastic modulus of
biomedical Ti-based alloys prepared by SPS
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Various TiNb-Zr-O based biomedical alloys were prepared from elemental powdetitaaigm

dioxide by spark plasma sintering (SPS). Four layered samples covering together 24 chemical
compositions were prepared. Elastic constants for each layer (the shear modulus G and the
Young's modulus E) were determined using resonant ultrasounttogeepy. The ultrasonic
measurements were complemented by detailed SEM and XRD analysis. The results show that in
the considered compositional space, elastic constants exhibit a dependence on the volume fraction
of beta stabilizing Nb and interstitial oggn. Minimum elastic modulus was achieved for the
compositions close to the stability limit between parent beta matrix and alpha -gontde
martensitic phase.
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The industry's progress is closalgnnected with the development of new materials. Complex
industrial systems, such as thermal power plants, pose a significant challenge in terms of
maintenance as well as achieving high performance of machine elements and structures that
operate under coitibns of different damage mechanisms. For that reason, new materials are
constantly being developed, which, in addition to good physical and mechanical properties, today
must also meet ecological criteria, and economic viability. The aim of this papersgnthesis

of new glassceramiemetal composite materials and their characterization.

Andesite basalt rock from the deposit site "Donje Jarinje", Serbia, was used as a starting material
for obtaining a glasseramic matrix of composite materials. Thekavas milled in a tungsten
carbide vibrating cup mill to obtain the fine powder suitable for synthesis. Commercial austenitic
stainless steel 316L, spherical shape, was used as reinforcement in composite materials. The
diameter of 316L powderisinthergye from 45 to 90 & m.

The composite materials were manufactured by mechanical mixing andesite basalt powder with
316L powder in the contents of 10, 20, and 30 wt.%. Paraffin wax was used as a binder in the
content of 0.6 wt.%. After homogenization of thenymlers and binder, the green compacts were
obtained by singlside pressing about 50 MPa, a then cold isostatic pressing about 230 MPa to
increase the density of the green compacts. Sintering was performed at 1060 °C for 60 min in the
air.

The starting powders, and the sintered composite materials were characterized byrédye X
diffraction method (XRD). Morphology of the powders and microstructure of the sintered samples
were observed by a scanning electron microscope (SEM) and a light optical micrasodfe (

After the characterization, the obtained glassamiemetal composite materials were confirmed.
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Positronics science in the contemporary nanocomposites engineering:
towards guided functionality of PVP-nanosized glassy arsenoselenides
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Mechanochemistrguided nanostructurization effects are studied in glassy arsenosetpAisiSe
subjected to nanomilling ipolyvinylpyrrolidone PVP)water solutioremployingPositronics, an
advancectharacterization tool tracifgr-e @ | u me e n t basedengositiomanrshitation d s
lifetime (PAL) spectroscopyNanonilling is shown o beineffective in undesstoichiometric gAs-
Sepossessing network structures, while caunsamorphization in ovestoichiometric glass due to
molecularto-network transition. @mpositional changes in the PAL spectra reconstructed under
unconstrained tlecomponent fitting are revealed in unddoichiometric g-As-S&PVP
nanocomposites, showing depressing trend in positiomadgriant PAL spectrum peaks
supplemented by widely expanded tails composed of accumulatetivieti@nnihilation events,
while these changes are suppregsedverstoichiometric composite®reliminary analysis within
two-state simple trapping model, testifies that positron trapping occurs in intrinsic voidsseg
enlarged to the character volumes of multiatomic vacanciéde vibound positrorelectron
(positronium, Ps) states decay merely in the PVP environment. Formalisax2{C3A (coupling
decomposition algorithm) describing conversion of élated states into positron traps (and-vise
versa) is applied to identify vaheetric changes in nestoichiometric nanocomposites in respect to
stoichiometric. The governing process in ursteichiometric hanocomposites is recognized as
unified positrorto-Ps trapping conversiorgisappearing positrotraps being PVPhanosized
vacancies character for-g§s-Se. Butthere is no alone modification process governing such effects
in overstoichiometric nanocomposites, possessimgecularnetwork structure with principally
different trapping sites.
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Noveltechnology for production of nanopowders by electroerosion dispersion method
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An energy efficient process is proposed for the synthesis of magnetic nanopowdgd$ (am)

of iron or aluminium oxides. For this purpose the method of electroerosion dispersion of iron low
alloyed steel or aluminum granules or chips with metal evaporation in plasma and further
condensation in water was developed. The EED metilods the generation of temperature
gradients up to + FX/mm, as a result, micrograins form in distinctly-equilibrium conditions.

The metal vapour in 10s solidify in the cold zone. The formation conditions of such particles
result in many unique properties of the powder, such as deformation of crystalline lattices and
high specific surface of the grain¥he tecmological equipment for implementation of this
approach was also designed and manufactured. The installation incorporate disintegration reactors
and pulse generators, allowing varying discharge frequency and voltage in broad 166&6€

Hz and 106600V, respectivelyVarying these parameters it is possible to control the powders
quality: composition, size of grains (from nanometers till microns), their shape with highly
developed surfaces, phase state (amorphous or crystalline).

Phase analysis of then oxide powder were carried out with the Siemens/Bruk&000 XRD

system revealed that the main phase is magneti®.F€he material demonstrated magnetic
properties: the saturation magnetization of 301.0 kA/m. The powder is agglomerated arebparticl
about 710 nm can be observed. The powder of aluminium oxide was analyzed by Quantrachrome
ASiQwin Gas Sorbtion Instruments: surface area of 14g,more volume of 0.1650 cc/g, pore

size of 2.50 nm.

The nanopowders produced are efficient sorbentsvémtewater contaminants, in particular for
ions of heavy metals and can be used for industrial wastewater treatment. The advantages of the
treatments by the nanosorbents include their large activity, high degree of removal for heavy
metals from liquids (p to 98,5 %), while the resulting sediments may be reliably utilised. The
application of the sediments can be accomplished in metallurgy (by melting). In the iron oxide
case the sediments may be used for production of ferromagnetic materials and pigments.

The method is environmentally friendly, generates no water and air pollution, has low expenses
of energy.
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New directions of arylamines oxidation with HO2:
polymerization of aniline in the presence of pareaminodiphenylamine

JanaMi g u #, 0 v@olr d aMaar jlaroivii |
IUniversity of Montenegrgaculty of Metallurgy and Technology, Cetinjski put bb.
81000 Podgorica, Montenegro
2University of Belgradd=aculty of Physical Chemistry, Studski Trg 1216,
11158 Belgrade, Serbia

Conductive polymers are a special group of organic synthetic polymers that have attracted
significant interest over the past few decades because they synergize the advantageous features of
conventional polymeric aterials and metals. Among their many applications, they have gained
much attention as electrodes for charge storage, especially in supercapacitors. Current research
focus is on properties charge storage interrelation, since their electrochemical behivio
strongly dependent on their physicochemical properties, which are directly controlled by the
synthesis routes.

We have recently developed a simple and ecologically improved method for the oxidation of
arylamines employing ¥, as an oxidant and E@s nanoparticles (NPs) as a catalyst [1,2].
Knowing that various aromatic molecules, radical cations, oligomers, and even PANI itself present
in a very small percentage in the processes of oxidation of aniline can serve as initiators that
significantly acceleate the polymerization process, here we investigated the influence of a small
amount of paraminodiphenylamin€¢p-ADPA) on the rate of aniline oxidation reaction, as well

as on the molecular structure, yield and electrical conductivity of products sigeitheising
H.O./Fe;04 NPs oxidant/catalyst system. It was confirmed thADPA significantly speeds up

the oxidation reacition of aniline in applied conditions. FTIR and Raman spectra indicated the
presence of a highly conductive PABE form in all theproducts.

Acknowledgment . {M. thanks the Ministry of Education, Science and Technological Development of the
Republic of Serbia for the financial support (Contract number0838/202214/200146).
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Laser processing structure optimization of the metal materials
created using additive technologies

I. Galstian Y. Len, M. ShevchenkpO. GerasimoyS. Mulenkg I. SydorchenkpM.
Yakymchuk D. Savvakin M. Rud S.Smolnik
National Academy of Sciences of Ukraine

In this work, the authors investigated the physical regularities of the struphasé and chemical

state formation in the volume of 3D printed titanium products consistisgvafral layers (surface
layers of 3D printed alloys in the original and modified state and transition zonessurface layers of
3D printed alloys in the original and modified state and transition zones) depending on the applied
methods and regimes of obtaigirand highenergy processing. The authors of the method
provided a physical justification of the effectiveness of the combination of electron beam 3D
printing with surface treatment by means of precision gas dynamic 3D printing and laser treatment.
It hasbeen established that this approach makes it possible to eliminate the main disadvantages of
3D-printed alloys, which are their structural imperfection, which causes low plasticity, fatigue
strength and corrosion resistance. From a fundamental pointvafiviglows to give a complete
physical picture of the process of forming the structure and physical and mechanical properties of
metal materials during 3D printing and to find ways of "managing" this process.

The investigations were performed in thenies of the Project No-&-2022"Physical principles

of optimization of the structure and complex of physical and mechanical properties of metal
materials created using additive technologies"
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Reduced mobility for H3 + in n-butanol gas

Geljka Nikitovil
Institute of Physics University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia

n- Butanol (C4H90OH) also known ashutanol or biebutanol has a 4 carbon straigtttain
structure, with thé OH at the terminal carlm It is an important chemical feedstock used to
produce solvents (butyl acetate, butyl glycol ethers) [1, 2], polymers (butyl acrylate, butyl
methacrylate) [3] and plastics. But the recent interestBuitanol is mostly due to its application

as a biofukfor use in engines, as an alternative to conventional gasoline and diesel {tels[4

this paper we show predictions for the low energy cross sections and transport properties specially
reduced mobility for the H3 + in-Butanol gas. These data aeeded for modelling in numerous
applications of technologically important. Appropriate gas phase enthalpies of formation for the
products were used to calculate scattering cross section as a function of kinetic energy. Calculated
cross sections can be ugedobtain transport parameters as a function of E/Ne(&ctric field;

N-gas density) for H2 + in-Butanol gas.

AcknowledgmentsThe author acknowledge funding provided by the Institute of Physics University
Belgrade, through the grant by the Ministf/Education, Science and Technological Development of the
Republic of Serbia
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Intrinsic magnetic properties of the RFe.Ti (R =Y, Gd and Pr) by Zr, Co and C doping

Diana BeneaRazvan HirianSimona Gutoitj Viorel Pop
BabesBolyai University, CluiNapoca, Romania
YINCDTIM Cluj-Napoca, Romania

We present theoreticahvestigations on the electronic and magnetic properties of thei.RFe
xCoTiC; and R.yZryFeTi (R =Y and Gd; x =0 3,y =0- 0.1, z =0 and 1) alloys describing

the dependence of the magnetic properties (magnetic moments, magyséadline anisotropy,
exchangecoupling parameters and Curie temperatures) on the R/Zr and Fe/Co ratios and by C
addition. According to our calculations forFé1xCoTi, the total magnetic moment and
magnetocrystalline anisotropy energy (MAE) are maximized for x = 1. On the other hand, Co
doping enhances the MAE but reduces the total magnetic moment iniGGdé:&i alloys. The C
doping adding one C atom toettneameighbour environment of Rgj site affects the magnetic
moments of Fe atoms more pronounced as the Zr for R (R =Y, Gd) substitution. Also, Zr for R
substitution and C addition have lower impact on MAE, compared with Co for Fe substitution in
RFe Ti- type alloys. The calculated exchangmupling parameters show highest values between
Fe8i spins, followed by F8i i Fe 8j spins for all investigated alloys. The corresponding mean
field approach estimated Curie temperatures show qualitative agreesiiintavailable
experimental data.
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Lanthanides-doped tellurite glasses:
A new screen material candidate for volumetric 3D display applications

Naji Vahedigharehchopogh Or h a n MitaeQelikiglek EdunduAli Ercin Ersundu
Yildiz Technical University, Faculty of Chemical and Metallurgical Engineering,
Department of Metallurgical and Materials Engineering, Glass Research and Development
Laborabry, Istanbul, 34220, Turkey

The world is perceived in three dimensions by human vision. Commercially available displays,
on the other hand, can only display tdimnensional images. Virtual reality and stereoscopic
displays are two ways that have beerpps®ed to overcome the fundamental restrictions of two
dimensional displays. However, these technologies have major limitations that prevent them from
being used by the general population, such as a small viewing angle;useglaccess, and/or

the necesty to wear unpleasant gear. To address the aforementioned problems)alseser
volumetric display concept has been recently created. However, none of the proposed screen
materials has so far met the parameters required for a successful volumetric @eptayse of

their unique set of physiechemical properties tellurite glasses are promising materials for
photonic applications in the visible and infrared regions. As we previously reported, the primary
color components of red, green, and blue emissianse generated by frequency modulating the
980 nm laser excitation source in a specified tellurite glass composition [1]. This phenomenon
paves the possibility for volumetric display applications using tellurite glasses. Hence, in this
study, C&" and/orNd®* ions are combined with H6Tm3*/Yb3* ions in a robust tellurite glass
matrix to obtain fuHcolor tunable emission by varying power density, pulse width, and frequency
parameters. To quantify the color gamut upon excitation modulated single badiation and

to evaluate the viability of such materials for 3D displays, color space coordinates and purities of
the resulting emissions are determined. Consequently, a concept of the 3D display system is tested
by visualizing simple shapes such as cressle, and lissajous figures via scanning a 3.6 cm
lanthanidesdoped tellurite glass cube using daalis galvanometer and a NIR laser setup. The
dimensions of the shapes are successfully controlled by modifying the flickering speed of the
gal vanomreoms.er 6

AcknowledgmentThe authors acknowledge the Scientific & Technological Research Council of Turkey
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Phosphorescence decay kinetics of the Becquerel type in YAP:Mn

Sergii Ubizskit, Oleh Buryy, Volodymyr Degodg Halyna Podust
1Lviv Polytechnic National University, Lviv, Ukraine
2Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

The phosphorescence glow decay kinetics in solids was studied in a significant number of
materials under the different types of excitation. It gets especial interest in last decades with
growing interest to phosphors with so called persistent luminescens&)Bed their application

in many fields. It was found even in the middle of th& déntury, that the afterglow decay kinetics

of many of irradiated phosphors is well described by the empirical Becquerel decay futction

= lo(1+wt)?2, where parameter w arad can be found from the approximation of experimental
dependence. The integral glow intendiyi(t)dt of the afterglow light corresponds to the net
amount of stored energy (or dose of irradiation) in storage phosphor. But sometimes tha power
becomes less than one and the Becquerel decay function becordesegoaible which means
formally that the lighsum of phosphorescence becomes infinite that, of course, has no physical
meaning. It is exactly the case of YAP:Mn crystal being studied as storage phosphor for
luminescence dosimetry which demonstrates the kinetics of the Becquerel type in
phosphorescenggow and optically stimulated luminescence [1]. Similar phosphorescence decay
kinetics is observed in some other phosphors studied before [2]. Several approaches are known to
explain the hyperbotiike kineticswith a < 1 [2-5], but till now there is no general understanding

of this phenomenon. The present work is devoted to analysis of theoretical models of processes
occurring during the phosphorescence and to searching of their consistency with observed kinetics
describel empirically by norintegrable Becquerel function.

The work was partially supported by the NATO SPS Project G5647.
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Organic and perovskite solar cellsi Which wet will win the bet?

Vuk V. R%YYihduw FeivGud, Christoph J. Brab&cErdmann Spieckér
Vel imir R* Radmilovil
!Faculty of Technology and Metallurgy, University of Belgrade, Serbia
2Institute of Materials for Electronics and Energy TechnologMEET), FriedrichAlexander
University ErlangerNurembergGermany
3Center for Nanoanalysis and Electron Microscopy (CENEM), FriedriglexanderUniversity of
ErlangenNuremberg, German
4Serbian Academy of Sciences and Arts, Belgrade, Serbia.

Although the photovoltaic market is still dominated by crystalline Si solar cells, there is a rising
demand for thin film devices which has sparked extensive research in the field of third generation
(3G) solar cells, most notably organic based as weliydsid organieinorganic (perovskite)

based. These cells present a very attractive area of research because of their ability to overcome
the ShockleyQueisser limit of power efficiency for single bandgap solar cells (SC) as well as to
fulfill industry demands like flexibility, scalability and simple/cost effective processing.
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Synthesis and properties of stable nitrogeidoped MWCNTSs
for thermoelectric applications

Mikhail V. Katkov?, Krisjanis Buk$, Jana Andzafe Anat ol i j5s Garakovs
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13D Strong Ltd, Instituta str. 367, Ulbroka, Latvia, Lv2130
2nstitute of Chemical Physics, Faculty of Chemistry, University of Latvia, Raina blvd. 19,
Riga, Latvia, L¥1586
%Institute of Solid State Physics, University of Latvia, Kengaragastr. 8, Riga, Latwit)&3/

Thermoelectric materials and technologiesgasn them allow the direct conversion of heat into
electricity. Such devices are expected to play an important role in solving one of the biggest global
challenges, which is improving the energy efficiency of domestic and industrial processes by
capturingwaste heat and converting it into useful energy.

Carbon nanotubes (CNT) in networks create good electrically but not thermally conductive
connections, making them favorable for thermoelectric applications. Semiconductor electronics
require the use of both- and ntype semiconductors. Whiletgpe CNT doping is easytype

CNT doping is more difficult in terms of its stability and efficiency.

We describe a method for obtaining nitrogemtaining multiwalled carbon nanotubes- (N
MWCNTs) under chemical vapodeposition conditions. Thehermoelectric sensitivity
measurements show that doping by this method is effective and stable at elevated temperatures
(500 °C) with an rtype behavior persisting through a long period of time. Due to their
semiconducting abiies N-MWCNTSs are seen as promising thermoelectric materials especially
in case of flexible heterostructures formation at high temperatures.

This work was funded by the European Regional Development Fund (ERDF) project no. 1.1.1.1/19/A/138.
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Fabrication and characterization of high entropy pyrochlore ceramics
Br anko 'MzejaroZadoldc | v an aA ICa'glilémasZadordcSvetlanaButulijal,
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2Institute of Inorganic Chemistry, Slovak Academy of Scierpébravska cesta 9,
84536 Bratislava, Slovak Republic
SInstitute of Materials Research, Slovak Academy of Sciences, Watsonova 47,
04001 Kogice, Slovak Republic
‘Faculty of Science, I nstitute of Physics, P
PartkMgel inum 9, 04001 Kogice, Slovaki

High-entropy raresarth (RE) zirconates with pyrochlore structure were successfully fabricated by
pressureless and spark plasma sinteriR§.Zr.O; compound with nominal composition
(Lag.2Y 0.2Gh.2Ndo 2Smy 2) Zr,07 was prepared by simple glycine nitrate procedure (GISR)P
process yielded powders with low crystallinity and after subsequent calcination, well crystalline
ceramics were formed. During calcination defective fluoritR&:Zr,0O7) and crystal pyrochlore
(Py-RExZr,0y) structures coexist. Formation of pure crystalline pyrochlore occurs after sintering
at 1450 C. High-density ceramics, free of any additives, were obtained after powders compaction
and pressureless (PS), as well as Figibisted Sintering Tdmique (FAST)at 1450 C.
Theoretical investigatiors the highentropyRE>Zr,O; pyrochlore systems were performébhit

cell parameter of the obtained-R¥E.Zr,07 is 10.5892(2) A and 10.5999(2) A for PS and FAST
sintering, respectively, which is in goadgreement with the results DEnsity Functional Theory
(DFT) calculations The thermal diffusivity of sintered samples at room temperature was ~0.7
mn/s for both sintering methods.
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Discrimination of the exhaledcompound of lung cancer patients and healthy subjects
by a biosensor based on essentiad amino acids

GyeongHa Bak, Eun JungCho?, Thanh Mien Nguyeh Minsu Jang, Jung-GeunLe¢,
Nayeoung Kim, Yeong Ju Leg JinWoo Oh23
!Department of Nano Fus on Technol ogy, Pusan National Universty, Busan, 46241,Republic of Korea
2Bio-IT Fusion Technology Research Institi®aisan National University,
Busan 46241 ,Republic ofKorea
3Department of Nano energy engineering, Pusan National University,
Busan 46241, Republic of Korea

Treatment and diagnosis of lung cancer, whianhks first in cancer mortality in Korea, is a very
important matter for the health of the people. In particular, in the case of cancer treatment, early
diagnosis is even more important because it determines life. For this reason, there is a need for a
diagnostic technology equipped with quickness, easy access, and accuracy. Here, we investigated
to develop an appropriate sensor to satisfy the needs of diagnostic technology for lung cancer. We
generate essentidD amino acids expressdtetM 13 bacteriophage-based color sensor. M13
bacteriophage engineered genetically was used as a biomaterial to fabricate colorimetric bio
sensors where the M13 bacteriophage coating film by the pulling method was used. We exposed
the colorimetric biesensors to gas samplémt were collected from the breath of lung cancer
patients and nopatients. We checked the color changes of coated films according to the exposure
which is caused by changing bundle structure of the M13 bacteriophage. The changing color had
a quick respose to the exposure and had a correlation to lung cancer. Additionally, we confirmed
that the diagnostic accuracy can be improved using the machine learning application with
combined colorimetric bisensors. We expect that our M13 bacteriopHzaged coldmetric
bio-sensors will contribute to saving the life by assisting early diagnosis of lung cancer easier.
Moreover, it is anticipated to be applicable to other respiratory diseases as well.
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Three-dimensional plasmonic nanoclusters for high sensitivity
SERS platform development
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!Department of Nano fusion technology, Pusan National University, Busan 46241, Republic of Korea
2Department of Nano energy engineering, Pusan National University,
Busan 46241, Republic of Korea
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Plasmonic nanoparticle clusters, due to their egneklectromagnetic response properties, offer

the potential to create a new concept of devices for nanophoton applications. It is difficult to
localize the target material in surface nanostrueb@ged SERS. This requires a wide beam width
and time to san the area. Here, we propose a thtipeensional superstructure based on packed
nanoparticles. Super structures are fabricated by a simpledimeasional assembly process.
Dispersed nanoparticles salésemble by meniscus contact in the dispersioe. stdith rapid
evaporation of the solvent, the particles are strongly packed. Packed nanoparticle clusters
constitute a higldensity nanogap and force the target material into the nanogap. The
electromagnetic field amplification between nanoparticles slyamgplifies the optical signal of

the target material. The femtolith volume superstructure with the target material has succeeded in
overcoming the limitations of the existing substiatsed SERS. The superstructbesed
platform can make a great cobtition to the development of diagnostic equipment for effective
detection of pathogens.
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Dielectric properties of polyvinyl alcohol composites with improved ionic conductivity

T. A. Filip*? C. Hamciué, T.Vlad-Bubulad, I. Turcart?, M. Olariu'?
Technical University of lasi, Faculty of Electrical Engineering,
Bld. Prof.dr.doc. D. Mangeron 223, 700090, lasi, Romania
2Academy of Romanian Scitsts, 050094 Bucharest, Romania
nPetru Ponio Institute of Macromolecular Ch
700487 lasi, Romania

All in printed microsupercapacitors (MSC) may represent the solution for ensuring optimal
powering andargescale deployment of wearable bivedical flexible electronics. In order to
foster the emergence of this category of commercial devices, an outstanding solid electrolyte easy
printable may represent the solution for fabricating-pelfiered electrocmeical and electrical
disposable biosensors. In spite of the multiple attempts reported within the literature, a convenient
solid electrolyte is not yet ready to be launch on the market. In line with the aforementioned
desideratum, fire resistant polymemuposites were prepared based on polyvinyl alcohol (PVA)

as polymer matrix and a polyphosphonate as flame retardant. 4.iB4DiO; and graphene oxide

were also incorporated into PVA matrix to increase the ionic conductivity. Oxalic acid was used
as crosslinking agent. The composites were investigated by infrared spectroscopy, scanning
electron microscopy, thermogravimetric analysidifferential scanning calorimetry and
microscale combustion tests.

The dielectric behaviour of the samples was analysed based on evolution of real permittivity and
dielectric losses in a frequency domain from 10 Hz up to 10 MHz. The ionic conductivities of
samples under test were determined and discussed in relation ta tidi@nt.
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Synthesis and characterization of iridium oxide based films
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Al. Mickiewicza 30, 3@59 Krakow, Poland
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Electrochemical synthesis of Iridium oxide films at theAIC support wagerformed by two
procedures: I) by anodic electrodeposition from the solution containingxt&, HO,, HC,04

and KCO;s, pH 10; 11) by cycling the layer of previously electrodeposited pure metallic iridium in
the 0.5 M HSQ.. During anodic electrodepitien of iridium oxide columbic efficiency decreased

with potential increase, remaining only several percent ( ~4%) at the potential of 0.7 V vs SCE.
Only one pair of peaks corresponding to the transitiegD:lirO, was observed on the cyclic
voltammogramsecorded in the same acid electrolyte. On the other hand, cycling pure metallic Ir
layer in the potential range fror®.25 V to 1.20 V (vs SCE, up to 100 cycles) typical cyclic
voltammogram response was characterized with the oneegale and a pair of gaks
corresponding to the above mentioned Ir(l11)/Ir(foide transition.

The oxygen evolution at both iridium oxide based films was studied by electrochemical techniques
T polarisation measurements and cyclic voltammetry. The typical Tafel slope gathesfanode
reaction close to 40 mV dédas been obtained, indicating that the rate determining step (RDS)
was the first oxygen atom adsorption, in accordance to earlier reffered data in the literature. After
repetitive cycling in the potential rangétbe oxygen evolution, the decrease of activity of both
oxide films was observed, indicating dissolution reaction of iridium oxides taking place paralel
with the OER, unlike many other earlier literature findings. These facts were experimentally
proven byphysicatchemical characterizationby applying XPS, SEM and EDS techniques, as
well.

Acknowledgements: Thiwork was financially supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Contract No-08%B/202214/200053 and
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3D printed auxetic structures with enhanced energy absorption
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Central European Institute of Technology, Brhimiversity of Technology,
Purkynova 656/123, Brno 612 00, Czech Republic

Presented study focuses on the 3D printed auxetic structures with gradient porosity as a way to
increase the effective energy dissipa through engineering their architecture. Auxetic
structures, considered as one of the 16 smart materials in 21st century, exhibit several enhanced
mechani cal properties due to the negative Po
auxetic latices in order to enhance an energy absorption under compression by varying their
topology, porosity and gradient. The lattice structures were 3D printed by stereolithography from
both flexible and rigid polymeric resin, while paying attention to theingbal nature, crosslink
behaviour, printing and poegrocessing parameters. The experimental compression test results
were compared with finite element analysis and the results show that properly chosen graded
system significantly enhances the mechaniediqggmance such as stiffness and energy absorption
capacity at high compressive strains. Also, the number of the unit cells as well as the porosity of
the auxetic structure show large effect on studied parameters. Based on these results, there is a
possiblity to design a lattice which exhibit outstanding energy absorption properties while being
lightweight and easily scalable by additive manufacturing. Thus, fully use the large potential of
auxetic structures.

AcknowledgementiVe acknowledge th&F21:4 3 0 70L proj ect suppor-Acdoth by th
project LTAUSA19059. We also acknowledge the CzechNanoLab Research Infrastructure supported by
MEYS CR (LM2018110¥or providing equipment for microscopical analysis.
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Effect of molten salts and high temperatures on the corrosion resistance of materials
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Molten salts are a promising working environment for many industries operating iR high
temperature chemical regimes. However, salts can be highly corrosive at high temperatures,
making this difficult to select construction materials. This work is devoted to comghe state

of exposed materials at high temperatures in an inert environment and at high temperatures in
molten salts.

Two sets of material samples were produced for-béghperature exposures: Inconel 601, 617,

625, Hastelloy C22, and alloy MoNiCr. &Hirst exposure took place in argon at 600°C, and the
second exposure at 440°C in molten salts (Li®ICl). After exposure, the surfaces and cross
sections of the samples were analyzed by scanning electron microscopy and their corrosion rates
were compagd.
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Surface characterization of chromium nickel alloys in molten salts using
X-ray photoelectron spectroscopy

Marie Kudrnova? Jana Rejkovda Hana Jukl 2| kov §
University of Chemistry and Technolod@epartment of Power Engineering
2Central Laboratories, Technicka 5, Prague 6, 16628, Czech Repub

High-temperature chromiumickel alloys that could be suitable as construction materials for
reactor components [\Mgenerations were exposed in an argon atmosphere without and using
molten alkali chloride salts (44860 °C, eutectic mixtures of Li€KCl salts, 0.2 MPa). High
temperature and chloride mixtures can have a major impact on corrosion and material life. The
samples were analyzed by XPS without and after airgosputtering.

Tenuous oxide layers formed on the surface of the samples after exposure. After exposition
without salts, the layers were mainly composed of chromium oxides and, in all cases, Mo was also
detected. Ni was also found for the 60122 and MoNiCr alloys, and Ti was detected for Inconel

601 and 617. In contrast, in the case of exposure to salts, the surfaces of all materials were mainly
composed of NiO oxide and £s. Fe (except alloy MoNi§ and Mo (except alloy 601) were

also detected.
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Selection of container materials for deep repositories of radioactive waste
in connection with microbial corrosion

JanaRejkoveHana Jukl 2| kov §
Department of Power Engineering, University of Chemistry and Technology, Prague, Czech Republic

Construction materials for deep radioactive waste repositories must withstand many physical and
chemical parameters, and the question of the influenggooborganisms present in underground
environments must be considered.

This work summarizes the basic conditions of the storage in the granite subsoil of Central Europe
and the possible effects of microorganisms on the corrosion processes of constratgidalsn
Solutions from longerm exposures of two alloy samples in a model groundwater environment
were analyzed, and the presence of microorganisms was verified.
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Photocatalytic activity of g and n-CsNain phodegradation of textile dyeAcid orange7
Nadica Ab@aaobyaMia jSaanvai (Lo mor

Vinla Institute of Nuclear Sciences, Ur
National Institute of the Republic of Serbia

In pursuitforphot ocatalyst responsive on visible 1lidg
CsN4) emerged as good candidate. Constituted only from carbon and nitrogen atoms, it is
considered as a very Agreen fisemi coahtreatnentor , w

of urea or another organic amide.

Carbon nitride has 2D layered structure similar to graphene, which is why it is usually denoted as
figraphitico. It i s pal e -gapdnérgy wf amat2.€¢ eM [H Bnd wi t h
suitably posibned potentials wiNHE3g| aamae c(on diu3ev4d oaV b
vs.NHE) [1] for generation of OH and superoxide radicals, main oxidative species involved in any
successful photodegradation process.

However, it suffers from fast recombinatiohphotogenerated charges, which leads to lowering

of its photodegradation efficacy. It is proposed that addition exfoliation proces€dfsgo so

called nano (¥) CsN4 can suppress process of charge recombinationZNa has slightly higher

value of band gap energy, but, also, higher activity in photodegradation of some organic
molecules.[3]

Here, differences in optical properties, structure and photocatalytic efficiency in photodegradation

of organic textile dye Acid Orange 7 will be presented. Meidm of photogeneration of
oxidative species, as well as their role in degradation of AO7 will be discussed.

AcknowledgmeniThis research was supported by the Science Fund of the Republic of Serbia, #GRANT No.
7673808, Sustainable implementation of textvaste in treatment of polluted wate®ORBTEX.
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1. X.Wangetal.,, ACSCatal. 2012, 159671 1606 .
2. P. Niu et al., Adv. Funct. Mater. 20122, 4763 4770.
3. F. Dong et al., J Colloid Interf. Sci. 2018)1, 70/ 79.
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Band gapengineering in novel fluoritetype rare earth high-entropy oxides(RE-HEOS)
with computational and experimental validation for photocatalytic water splitting
applications

Igorner’, Dalibor Tatay J e | e n a, SHjim NundynHabibi UilaH, Aritra Ghosh,
Tapas K. Mallick, Asif Ali Tahir?, Rafael Meinusch Bernd Smarsf/
Department of Chemistry, Josip Juraj Strossmayer University of Osijek, Cara Hadrijana 8/A,
HR-31000 Osijek, Croatia
1Environment and Sustainability Institute, University of Exeter, Penryn TR10 9FE, United Kingdom
2Institute of Physical Chemistry and Cemté Materials Research, Justus Liebig University,
Heinrich-BuffRing 17, D35392 Giessen, Germany

Five different rarecarthbased nanocrystalline high entropy oxides (HEOs) with fluorite type of
structure and average crystallite sizes between 6 andvenenprepared and thgihotocatalytic
behaviour towards AZO dye degradation and photoelectrochemical water splitting for hydrogen
generationwas examined. The cationic site in the fluorite lattice consists of five equimolar
elements selected from the gpoaf rareearth elements including La, Ce, Pr, Eu, and Gd and
secondrow transition metals, Y and Zr. Studied HEOs exhibit bandgaps in the range from 1.91
eV to 3.0 eV and appropriate valence and conduction bands for water splitting. They reveal high
photcacatalytic activity thais mostly attributed to the accessibility of more photocatalytic active
sites which provided radicals responsible for the AZO dye degrad@tiermaterials successfully
produce hydrogen by photocatalytic water splitting, suggestiagpotential of HEOs as new
photocatalystsThe photocatalytic performances of all studied HEOs outperform the single
fluorite oxides or equivalent mixed oxideShe Ce@2ZrolapPro2Y 020, (CZLPY) engender
hydrogen in 9.2 umolmnid per hour that is mzh higher content than for pristine Cefaterial

which amounts to 0.8 umolmygper hour. The density of states (DOS) and the projected DOS
after highentropy equimolar doping (CZLPY) of starting pristine Ga@icated that the bandgap

is significantly reluced from 3.48 to 2.71 eV due to Pr 4f and O 2p orbital mixing. DFT calculation
also disclose that a strong interaction between AZO dye methylene blue (MB) and CZLPY(111)
is responsible for observed higher photodegradation of MB by CZLPY comparediteptis®.

This occurs due to the existence of three solid bondings of MB with the surface of CZLPY(111)
compared to only one solid bonding with the surface of g&01).
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Influence of different synthesis methods on morphological and optit@roperties
of the rare earth doped fluorides

lvana Dini 1, Marina Vukovi 2, Maria Eugenia RabarfaLidija Man| it |
lnstitute of Technical Sciences of Serbian AcaderSgiehces and Arts, Belgrade, Serbia
2Innovative Centre, Faculty of Chemistry, University of Belgrade, Serbia
3Materials Sciencerad Engineering Department and IAAB, Universidad Carlos Il de Madrid,
Leganes, Madrid, Spain

Over the last few yeatbere has been a great interestiévelopingthe efficient methodologies

for the preparationf rare earth doped wgonverting nanoparticlg&JCNPs),which exhibit
emission in visible part of spectra when excited by the near infrared (AldiRition. Dueo this

unique optical property, as well as the high chemical stability they could be used either as security
or fluorescent biological labels. Depending on the host crystal structure and choice of the dopant,
these could exhibit different luminescencepa@sseln this work we represeithe effect which
hydro/solvo thermal treatment and simpleprecipitation have on structural, morphological and
optical properties of NaY£Yb,Er UCNPs. We showed that pure cubic phase crystallizes in
monodisperse sphericaanoparticles obtained through hydro/solvothermal synthesis, while co
precipitation and annealing at 500°C for 5 hours leads to the obtaining of agglomerated
microparticles with hexagonal phase. Due to the difference in size and morphology of the,samples
the differentup-conversion mechanisms are established upon the excitation by the infrared light
(a-= 978 nm), intensifying green emissioH(12*Ss2Y *l152) in sample obtained through
hydro/solvo thermal synthesis.

This research wainancially supported by the Ministry of Education, Science and Technological Development
of Republic of Serbia through agreements related to the realization and financing of scientific research work at
the Institute of Technical Sciences of SASA and ativevCentre Faculty of Chemistry Belgrade in 2022,
contract numbers: 4503-68/202214/200175 and 4503-68/202214/200288, respectively.
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Possibilities ofapplication of green's function methods to research
of nanoscopic crystal structures

Jovan P! Ceeitnriagial iM. Duwlann @vielt o i K* Jal i movs
1Academy of Sciences and Arts of Republic of Srpska, Banja Luka, Rep&ipiska,
Bosnia and Herzegovina
2University of Banja Luka, Faculty of Natural Sciences and Mathematics, Banja Luka,
Republic of Srpska, Bosnia and Herzegovina
SUniversity of NovSad, Faculty of Technical Sciences, Novi Sad, Vojvo8iakbia
4University of Criminal Investigation and Police Studies, ZeinBelgrade, Serbia

The method of Green's functions is one of the most powerful and reliable quantum statistical
methods of thetical research in solidtate physics because it consists of a completely closed
formalism within which problems of particle and quasiparticle systems can be completely solved,
and the energy and lifetime of elementary excitations, as well as statisdeal values of the
corresponding physical quantities, can be calculated. Green's functions depend on both spatial and
temporal variables, so this method can be successfully applied to study very specific properties of
nanoscopic structures. In this papee presented the general procedure for defining Green's
functions and the manner of their use to calculate the microscopic and macroscopic properties of
the observed physical system. In the second part, this procedure is illustrated by determining the
thermodynamics of phonons, and by analyzing the general properties of ultrathin crystalline films.
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Characterization of magnetron sputtered TtAI-N thin films

Kwang Ho Kim Kyung Mox Cho
GFHIM, School oMaterials Science and Engineerirfgusan National University,
Busan, 46241 Korea

Ti2AIN thin film could be employed in various fields of application, such as protective wear
coating of high speed machining tools and diffusion barriors in microelectronic devices etc.. In

this study three types of -KlI-N thin film with different phasestructure (armorphous,
polycrystalline fcc and MAX(Mn+1AXn) phase) were fabricated on the route of magnetron
sputtering process. Thermomechanical and tribological properties of tAeNifilms were
investigated. Phase structure of thin films were amalyzith HRTEM, SAED patterns and fast

Fourier transforms(FFT)Comparing to amorphous and polycrystalling AiiN  t hi n y 1 ms
MAX-phase Ti2AI N yIm exhibited higher hardness:s
ratio. MAX-phase Ti 2Al N ysuperioradughoessr Adl thesa énleadced properties

were found to be attributed to the unique nanolaminated microstructure of MAX phase Ti2AIN

film. Therefore MAXphase Ti 2AI N yIm exhibited better n
toughness, hardness, anfEHalues.
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Characterization of adsorption site heterogeneity in gas sensors based on
LPE graphene by using sensor noise analysis

Stevan, Andand MIibbigl Kataar il ma, Mia kwl BSwialsenovi |
University of Belgrade, Institute of Chemistry, Technology and Metallurgy
National Institute of the Republic of Serbia, 11000 Belgrade, Serbia

In adsorptiorbased gas sensomsarption properties of the sensing material inherently influence

the sensor performance (e.g. sensitivity, selectivity, response rate and magnitude), as well as the
ability of efficient sensing surface regeneration, which is necessary for sensor rgussnising

layers are often heterogeneous, which means that they contain different types of adsorption sites
with different adsorption/desorption energies. Characterization of an adsorption surface includes
the determination of relative abundances ofedédht binding sites, their numbers and surface
densities, and binding energies. It reveals the dominant sensor response generation mechanism,
and it is important for designing and optimization of sensors with either spontaneously occurring
or intentionallyintroduced surface heterogeneity. Liqgibdase exfoliated (LPE) graphene is a
promising material for gas sensing due to its defiett structure. It consists of flakes with edges
where highly reactive adsorption sites are located, while another tydearption sites exists on

basal planes of the flakes, making LPE graphene a heterogeneous sensing material. Here we
present a method for characterization of LPE graphene surfaces based on the analysis of sensor
noise in the frequency domain, and the undeg theoretical noise model. We consider the case

in which there are three types of adsorption sites for binding of target gas particles. The presented
theoretical model encompasses analytical expressions for all characteristic noise spectrum features
(five characteristic frequencies) that can provide information about the numbers of adsorption sites
and their surface densities. Apart from the already mentioned two types of adsorption sites, we
introduce as the third type of sites those that are alreaxlypaxl by particles of highly reactive
species from the environment. This brings our model even closer to real gas sensing applications.
The presented method and the theoretical model have proven to be useful for characterization of
adsorption sites hetageneity in gas sensors based on LPE graphene.

Funding: This research was funded by the Science Fund of the Republic of Serbia, grant number 6057070,
project Gramulsen, and by the Ministry of Education, Science, and Technological Development of the
Republic of Serbia, grant number 463-68/202214/200026.
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Impact of TiO 2 nanoparticles on the kinetics of freeradical and
cationic photopolymerization in Vat 3D printing

Mar t i na KdiurajSvatikWeroniBa Sevriugina Mar t iviaa Gt af f o
Frant i geRetrOepadbr e § ¢
Brno University of Technology, Centr al Eur opea
Brno, 612 00, Czech Republic

Photopolymerization, which is a ligiiduced reaction, can be distinguished as arfadéeal and
cationic, based on the photointian mechanism. The commonly used radical resins typically
utilize acrylate and methacrylate monomers and oligomers, which react with free radicals upon
photoinitiation. On the other hand, cationic resins are usually based on epoxy monomers, where a
cationis formed to ringopen the epoxy groups.

Photopolymerization reactions are the basis of Vat 3D printing technology, in which the liquid
monomer mixture is converted into solid polymer upon the exposure to light. Vat 3D printing can
be used not only forrpparation of pure polymer samples but also for polymer nanpesites.

In this case, the overall photopolymerization kinetics depends on the monomers used, the
processing parameters (wavelength of light, light intensity, and curing time), and the @relsenc
nanoparticles in the monomer mixture.

The growing demand for the preparation of nanocomposites using Vat 3D printing technology
requires further study of the photopolymerization kinetics. The present nanoparticles interact with
the incident light viescattering or absorption. Some of the nanoparticles, e.g., metal oxides, can
even exhibit ghotoinitiating effect after light irradiation. In addition, the nanoparticles interact
chemically with the surrounding photopolymerizable resin, which can dstt #ie kinetics.

This study investigates the photopolymerization kinetics of -fagécal and cationic
photopolymerizable resins filled with different content of titania gJi@anoparticles in both
anatase and rutile form. Photolysis measurementstine@lFTIR, and phot®SC revealed that
photoactive anatase and rutile nanoparticles can accelerate the photopolymerization kinetics,
whereas the higher effect was observed via arfideal photopolymerization mechanism. The
results were compared to thoskan unfilled matrix to judge the effect caused by the present
nanoparticles.

The authors acknowledge grant CEITEC VKPR2-7719, which is realised within the project Quality
Internal Grants of BUT (KInG BUT), Reg. No. CZ.02.2.69 /0.0 / @9 073 / 0016948, which is financed
from the OP RDE.
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Study of influence of Mn dopant on dielectric responsef SrTiOsceramics

J. GivipjbnoKa¥anRyvi®Pwmy I BawdVil B.4 Pavlovil
linstitute of Technical Sciences of the Serbian Academy of Sciences and Arts,
Knez Mihailova 35/1V, 11000 Belgrade, Serbia
2University of Belgrade, Faculty of Mechanical Engineering, Kraljice Marije 16,
11120 Belgrade 35, Serbia
SUniversity of Belgrade, Faculty of Physics, Studentski trg 12, 11000 Belgrade, Serbia
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The influence of Mn incorporation into the Sr and Ti sites of SgTi€amics on the structure,
microstructure and dielectric tunability was studidéthnganese doped SrTi@eramics with
various manganese dioxide weight percentétyés 3 and 6vt %) were prepared by a solidate

method in the presence of mechanical activation (10, 30 anohili2@es).According to Ritveld's
analysis it was found that the size of the crystallite in doped activated 2idri&nics is smaller

than tke size of the crystallite in undoped ceramics. This lower degree of crystallinity is a
consequence of additional distortion of the crystal structure due to ion substitution. SEM analysis
showed that with increasing dopant concentration in the sampleg aathe time as a time of
mechanical activation, the grain size decreases, which is explained by the increasingly dominant
incorporation of MA* ions at sites of Tt ions. On the Raman spectra of doped ceramic samples,
the appearance of a peak-@b0 cm' was observed, its change in intensity with the increase of
dopant concentration indicates the incorporation of dopant in the Jaktioe. It was stated that
mechanical activation leads to a more pronounced increase in the intensity of the mentibned pea
i.e. that activation leads to effectively higher incorporation of dopant into the stretitéumrate

lattice. Higher values of relative dielectric permittivity of doped Sgld€ramics were observed

for 1.5wt %, in relation to inactivated and activateddoped ceramics. Based on all previous
analysis, it is estimated that this can be related not only to higher sample densities but also to the
contribution of Mr#* ion incorporation at St ion positions in the lattice. Based on all the above,

the optimalelectrical properties of SrTgxeramics can be achieved by the appropriate choice of
mechanical activation time and dopant concentration.

131



TWENTY THIRD ANNUAL CONFERENCBMAT 2022
TWELFTH WORLD ROUND TEBNFERENOR SINTERINGII WRTCS 2022
Herceg Novi, August 20 September 2, 2022

P.S.11.C.9.
Physicochemical properties of coppedoped bismuth vanadate nanoparticles
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Zoran Jov&onayalJlJovanovil
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Serbia, University of Belgrade, Belgrade, Serbia
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Environmentaly friendly photoelectrochemical (PEC) materals are in the center of the research
interest for sustainableolarto-chemical energy conversion. Lately, bismuth vanadate (BiVO

has attracted attention due to its visible light harvesting properties, band edge positions-and low
cost synthesis method. However, BiyRas poor charge transfer properties due to ite tate

of electronhole recombination. It has been shown that metal doping efficiently boosts charge
separation and hence increases PEC water splitting activity. Herein, we report physicochemical
properties of hydrothermaly sinthesized-1%.5% and 5% Cu-doped BiVQ powders for 8 h

and 20 h. Xray diffraction (XRD) study indicates that, depending on the degree of doping and
synthesis time, material exists in monoclinic or tetragonal scheelite phase, but mixed phase
composition was also possible. Monod phase was formed in a case of pristine samples
(synthesized for 8 h and 20 h) and 1% and 2.5% doped samples synthesized for 8 h. Tetragonal
phase was observed in case of 5% and 1% doped samples synthesized for 8 h and 20 h,
respectively. In the samgesynthesized for 20 h and doped with 2.5% and 5% mixed phase was
noticed. Scanning electron microscopy (SEM) reveals that samples with monoclinic phase
consists of combination of worlike and prismatic structures while tetragonal samples showed
sphericalshape. In case of samples with mixed phase a combination of prismatic and spherical
shape was observed. Local structure was examined with Raman and Fourier Transformed Infrared
(FTIR) spectroscopy. Optical properties were characterized withvIs\Diffuse Reflectance
Spectroscopy (DRS) and Photoluminescence (PL) spectroscopy. Monoclinic phase has band gap
in range 2.35 2.52 eV while samples with tetragonal phase has band gap in rang8 2%.

Based on the results it can be concluded that band gapésdent on the phase composition of
samples. PL results indicate that monoclinic samples possess better recombination features than
tetragonal ones. Preliminary measurements confirmed considerable higher PEC activity of light
irradiated samples.
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The effect of heat treatment and pulsed laser treatment on the morphology of
Au and Ag nanoparticles and nanowires

B. PolyakoV, E. Butanovl S. Ora$ V. Zadir?, S.Vlassov
linstitute of Solid State Physics, University of Latilangaraga street 8, |'¥063 Riga, Latvia
2Institute of Physics, University of Tartu, W. Ostwaldi tn 1, 50Fa2tu, Estonia

We investigated the effect of heat treatment and pul
laser irradiation on the geometry of Au and
nanoparticles (NPs) and nanowires (NWs). Chemicd
synthesized Au NPs and NWs, as well as Ag N
deposited on oxidized Si wafer were were annealed
temperatures ranging from 200 to 800 °C [1,2] or treated
pulsed nanosecond 532 nm laser at RT [3,4,5]. In both c;
for spherical NPs a change in the geometry from facete
more rounded shapes were observed with increag
annealing temperature. Effeadf NWs treatment was
different for heat or laser processing. Thermal treatm
evenly increase thermal diffusion of metal atoms of evq
region of a nanowire, while thermal effect of laser

irradiation is mediated by surface plasmons, which heat up tiseoéN¥Ws much more effectively
than other NWs parts. Thi s -dike formations gneNiVe endss
(see figure).

Sven Oras et al., Beilstein J. Nanotechnol. (2020) 111661doi:10.3762/bjnano.11.6
Simon Vigonski et al., Nanotecblogy (2018) 29 015704. doi:10.1088/136328/aa%alb
Boris Polyakov et al., Phys. Scr. 90 (2015) 094007. doi:10.1088/8983/90/9/094007
Boris Polyakov et al., Beilstein J. Nanotechnol. (2014) 5j 138. doi:10.3762/bjnano.5.13
Sergei Vlassov et al., ahotechnology (2018) 29, 195707. doi:10.1088/18628/aab163
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