AND ENVIRONMENTAL

CENTRE FOR ENERGY
TECHNOLOGIES

UNIVERSITY
OF OSTRAVA

A &
2 ‘“1 -
mmmwaQumm B
..\n\\thm.w b .nmc

ALk
i : \
-- Vfc-.‘\‘v-lﬂﬁ .\‘H“”\.ﬂr.\ ﬁ.“. 3 ; ..,p-n\ k

4 L

A P Tl e

LY ammmwslﬂanSmﬁw

-

CENTRUM ENERGETICKYCH
A ENVIRONMENTALNICH

TECHNOLOGIT

UNIVERZITA
OSTRAVA

VSB TECHNICKA



CEET NEWSLETTER

OBSAH & AVA

Uvodni slovo
Projekt Core-H2storage
Rozhovor - Flah Aymen

Screeningova a Arbitrazni
metodika v praxi

Rozhovor - Jan Schafer
NanoOstrava 2025

foodCIRCUS

Setkali jsme se

Sledujte CEET
na socialnich sitich

12

16

24

26

34

| N
| N
| N
| N

CONTENT

Introduction
The Core-H2storage Project
Interview - Flah Aymen

Screening and Arbitration
Methodology in Practice

Interview - Jan Schafer
NanoOstrava 2025

foodCIRCUS

We met

=2
Rl
B
—é‘“ “';E- - Follow CEET
[=] 2 on social media

Vazené kolegyné, vazeni kolegové, drazi ctenafi,

s velkou radosti Vam pfindsime jiz tfeti vydani naseho
CEET newsletteru, ve kterém Vam priblizime nejnovéjsi
trendy a inovace, jez mohou zdsadné ovlivnit budoucnost
energetiky. Pfedstavime Vam klicové pokroky v oblasti
udrzitelné energetiky a inovativnich technologii, které
maji potencidl proménit nase soucasné energetické
systémy.

Vénujeme se tématlm, kterd jsou nejen aktualni, ale také
klicova pro budouci energetické scénare - od projektd
zamérenych na efektivni skladovani vodiku, jako je
Core-H2storage, az po nové metodiky pro méfeni emisi
ve spalovacich zdrojich. Dliraz je kladen na efektivni
integraci obnovitelnych zdrojl a chytré vyuZziti energie,
coz nas pribliZzuje ke spInéni ambicidznich cill v oblasti
dekarbonizace. Jednim z aktualnich témat, kterému se v
tomto Cisle vénujeme, je také ndvrh cirkuldrniho fesSeni
pro snizovani potravinového odpadu ve Skoldch stfedni
Evropy.

Stejné jako v predeslych Cislech jsme pro Vas i nyni
pripravili rozhovory s pfednimi odborniky, ktefi se aktivné
podileji na inovacich v energetice a pomdhaji naplfiovat
cile Zelené dohody. Témata, kterd vtomto vydani
rozebirdame, nejsou jen technickymi detaily pro odborniky,
ale maji dopad na kazdodenni Zivot nas vSech.

Chtéli bychom Vam prinést inspiraci, jak mohou pokroky
ve vyzkumu prispét k redlnym zménam - od laboratofi

az do praxe. Véfime, Ze informace a postrehy z tohoto
newsletteru pfinesou inspiraci a podpofi spolupraci v nasi
védecké komunité, aby se udrzitelnd energetika stala
realitou nejen v laboratofich, ale i v praxi.

Dékujeme, Ze nds Ctete, a pfejeme Vam
spoustu inspirativnich myslenek.

Dear colleagues, dear readers,

We are excited to bring you the third edition of our CEET
newsletter, in which we present the latest trends and
innovations that can fundamentally influence the future
of energy. We will present key advances in sustainable
energy and innovative technologies that have the
potential to transform our current energy systems.

We focus on topics that are not only actual but also
crucial for future energy scenarios - from efficient
hydrogen storage projects such as Core-H2storage to new
methodologies for measuring emissions in combustion
sources. Emphasis is placed on the efficient integration

of renewable resources and the smart use of energy,
bringing us closer to achieving the ambitious goals of
decarbonization. One of the current topics featured in
thisissue is proposing a circular solution for reducing food
waste in schools in Central Europe.

Asin previous issues, we have prepared interviews with
leading experts who are actively involved in energy
innovations and helping to fulfill the goals of the Green
Deal. The topics discussed in this edition are not just
technical details for specialists but have an impact on the
everyday lives of all of us.

We aim to inspire you by showing how research
advancements can contribute to real-world changes

- from laboratories to practice. We believe that the
information and insights from this newsletter will inspire
and foster collaboration within our scientific community,
so that sustainable energy becomes a reality not only in
labs but also in everyday life.

Thank you for reading, and we wish you
an abundance of inspiring ideas.

Stanislav Misak

feditel CEET / Director of CEET
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INOVACE VE SKLADOVANI VODIKY:
PROJEKT CORE-H2STORAGE

Vodik je povaZovén za jeden z klicovych prvki budouci
energetiky, zejména diky svému potencidlu ¢istého
aobnovitelného paliva, a jeho vyuziti by mohlo zasadné
pFispét k dekarbonizaci primyslu, dopravy i energetiky.

Ma-li byt vodik vyuzivan v Sir§im méfitku, je nezbytné
vyresit nékolik klicovych vyzev. Jednou z nejvétsich je
efektivni a bezpecné skladovani tohoto plynu. Tradi¢ni
metody, jako je skladovani stlaceného nebo zkapalnéné-
ho vodiku, maji své limity, a proto je vyzkum zaméreny
na nové technologie skladovani vodiku klicovy. V této

Hydrogen is seen as a key element of future energy
systems due to its potential as a clean, renewable fuel.
Its widespread use could significantly contribute

to the decarbonization of industry, transportation,
and energy production.

However, several critical challenges must be addressed
before hydrogen can be used on a larger scale, with one of
the most significant being the efficient and safe storage
of this gas. Traditional methods, such as compressed or
liquefied hydrogen storage, have their limitations, which
is why research into new hydrogen storage technologies

PROJEKT CORE-H2STORAGE /
THE CORE-H2STORAGE PROJECT

oblasti predstavuje projekt ,Core-H2storage“, ktery je
feSen v rdmci Vyzkumného energetického centra CEET
ve spoluprdci s Fraunhofer Institute UMSICHT, inovativ-
ni pfistup. Zaméren je na vyvoj ndkladové a energeticky
efektivnich systém skladovani vodiku pfi okolni teploté
a tlaku do 3,5 MPa.

Projekt Core-H2storage

Projekt si klade za cil vyvoj pokrocilych technologii pro
skladovani vodiku, které pfekondvaji omezeni stavaji-
cich metod a podporuji integraci obnovitelnych zdrojt
energie. Pozornost je vénovdna dvéma hlavnim techno-
logickym oblastem, a to konkrétné skladovani vodiku
pomoci aerogell a uklddani pomoci vysokoteplotnich
slitin (High-Entropy Alloys, HEA). Oba tyto pfistupy maji
za cil maximalizovat skladovaci kapacitu a zaroven zajistit
bezpecnost a efektivitu skladovacich procesu.

Technologie aerogel(i se zaméfuje na vyuZziti fyzisorpce,
pfi které vodik interaguje s povrchem poréznich mate-
ridld, jako jsou silikdtové aerogely. Vyhodou je mozZnost
skladovani vodiku pFi nizsich teplotach a tlacich, coz
snizuje energetické naklady. Zkoumana je rovnéz moznost
zvySovani rozpustnosti vodiku v kapaliné predem adsor-
bované v poréznim materidlu, coz by mohlo vyznamné
zvySit kapacitu skladovani.

Technologie vysokoteplotnich slitin HEA materidl
predstavuje zajimavou moznost pro chemické skladovani
vodiku ve formé hydridd. Tyto slitiny maji schopnost vazat
velké mnozstvi vodiku pfi pokojové teploté a relativné
nizkém tlaku.

Pro feseni dil¢ich dkold ziskaného mezind-
rodniho projektu bude vyuZito analyzacni
vybavenivodikové laboratofe Vyzkumného
energetického centra CEET, pofizeného

z vlastnich zdrojd v minulych letech.

Pljde konkrétné o analyzacni stand pro
testovani ucinnosti uklddani vodiku

a sestavu pro akreditované stanoven/
Cistoty vodiku.

B,

is crucial. In this field, the ,,Core-H2storage* project, con-
ducted by the Energy Research Centre, CEET in collabo-
ration with the Fraunhofer Institute UMSICHT, offers an
innovative approach. The project focuses on developing
cost- and energy-efficient hydrogen storage systems
operating at ambient temperature and pressure up to
3.5MPa.

Core-H2storage Project

The project‘s goal is to develop advanced hydrogen
storage technologies that overcome the limitations of
existing methods and support the integration of rene-
wable energy sources. The research focuses on two key
technological areas: hydrogen storage using aerogels
and storage through high-entropy alloys (HEA). Both
approaches aim to maximize storage capacity while ensu-
ring safety and efficiency in the storage processes.

The aerogel technology explores the use of physisorpti-
on, where hydrogen interacts with the surface of porous
materials, such as silica aerogels. One of the advantages
is the ability to store hydrogen at lower temperatures and
pressures, which reduces energy costs. The potential for
increasing hydrogen solubility in a liquid pre-adsorbed in
the porous material is also being explored, which could
significantly enhance storage capacity.

The HEA material technology offers an interesting po-
ssibility for chemical hydrogen storage in the form of hyd-
rides. These alloys can bind large amounts of hydrogen at
room temperature and relatively low pressure.

For solving the specific tasks of this interna-
tional project, we will use the analytical equi-
pment of the hydrogen laboratory at the
Research Energy Center CEET, purchased
with our own funds in previous years.
This includes an analytical stand for
Borovec testing hydrogen storage effici-
ency and a setup for accredited
hydrogen purity testing.

CEET
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Ekonomické a ekologické dopady

Projekt ,Core-H2storage* pfinasi vyznamné ekonomické
a ekologické vyhody. Ndkladova efektivita je jednim

z hlavnich cil(, coZ zahrnuje jak sniZzovéni vyrobnich nakla-
dl na skladovaci systémy, tak i minimalizaci spotfeby
energie pfi skladovani a uvolfovani vodiku. VyuZziti levnéj-
Sich a dostupnéjsich materiall a proces(, jako je konti-
nudlini syntéza aerogell, prispiva ke snizeni celkovych
nakladd. Z ekologického hlediska projekt vyrazné pfispiva
ke snizovani emisi sklenikovych plyn( tim, Ze podporuje
efektivni vyuzivani obnovitelnych zdrojli energie. Snizena
spotieba energie pfi skladovani vodiku vede k mensimu
zatizeni zivotniho prostredi, a to zejména v kontextu sou-
Casné snahy o dekarbonizaci primyslu a energetiky.

V hlavni roli bezpecénost

Bezpecnost je pro skladovani vodiku kritickym faktorem.
Projekt se zamé&Fuje na vyvoj material a konstrukci,
které minimalizuji rizika spojena s tiniky a manipulaci
svodikem. Aerogelové a HEA systémy jsou navrzeny tak,
aby vyhovovaly evropskym normdam pro tlakové nadoby
a zajistily maximalni bezpecnost pfi provozu.

DalSi vyhodou projektu je jeho zaméfeni na Skalovatelnost
feseni. Modularita navrhovanych systém0 umoznuje jejich
snadnou adaptaci a rozsiteni, cozZ je klicové pro komeréni
vyuZiti a Sirokou adopci vodikovych technologii v riznych
sektorech, od priimyslu, pres dopravu, aZz po energetiku.

Budoucnost skladovani vodiku

Projekt ,Core-H2storage“ pfedstavuje vyznamny krok
vpred v oblasti skladovani vodiku, coZ je nezbytné pro
realizaci udrzitelného a dekarbonizovaného energetic-
kého systému. Diky inovativnimu pFistupu ke skladovani
vodiku, ktery zahrnuje vyuZziti aerogel(i a vysokoteplot-
nich slitin, nabizi projekt efektivni, bezpecné a Skalovatel-
né feSeni, které prispéje k posileni vodikové ekonomiky,
a jesté vice podpofiobnovitelné zdroje energie. Projekt
pFindsi nejenom nové technologie, ale také klade diraz
na jejich praktickou aplikovatelnost, bezpecnost

a ekonomickou udrzitelnost.

Economic and Environmental Impact

The ,Core-H2storage“ project brings significant economic
and environmental benefits. Cost-effectiveness is one of
the main goals, which includes reducing manufacturing
costs of storage systems as well as minimizing energy
consumption during the storage and release of hydrogen.
The use of cheaper and more accessible materials and
processes, such as continuous aerogel synthesis, contri-
butes to lowering overall costs. From an environmental
perspective, the project significantly contributes to redu-
cing greenhouse gas emissions by promoting the efficient
use of renewable energy sources. Lower energy consump-
tion during hydrogen storage leads to less environmental
impact, especially in the context of current efforts to
decarbonize industry and energy sectors.

Safety as a Priority

Safetyis a critical factor in hydrogen storage. The project
focuses on developing materials and designs that mini-
mize risks associated with hydrogen leaks and handling.
Both aerogel and HEA systems are designed to comply
with European pressure vessel standards, ensuring maxi-
mum operational safety.

Another advantage of the project is its focus on scala-
bility. The modularity of the proposed systems allows

for easy adaptation and expansion, which is crucial for
commercial use and the wide adoption of hydrogen tech-
nologies across various sectors, from industry to trans-
portation and energy.

The Future of Hydrogen Storage

The ,Core-H2storage* project represents a significant
step forward in hydrogen storage, which is essential for
the realization of a sustainable, decarbonized energy
system. By taking an innovative approach to hydrogen
storage—using aerogels and high-entropy alloys—the
project offers an efficient, safe, and scalable solution
that will help strengthen the hydrogen economy and
further support renewable energy sources. The project
not only introduces new technologies but also empha-
sizes their practical applicability, safety, and economic
sustainability.

Assouate Professor

UZNAVANY VEDEC V OBLASTI
ELEKTRICKYCH VOZIDEL,
OBNOVITELNYCH ZDROJU

ENERGIE A RIZENi ENERGIE

RECOGNIZED SCIENTIST

IN THE FIELD OF ELECTRICAL
VEHICLE APPLICATIONS,
RENEWABLE ENERGIES,

AND POWER MANAGEMENT

Dékujeme, Ze jste si na nds udélal ¢as. Mohl byste nam
na dvod Fict néco o sobé a o Vasi roli v Projektu Refresh
avEnergylLab?

Jsem docent z Tuniska zapojeny do nékolika vyzkum-
nych skupin po celém svété, véetné Saudské Ardbie

a Jorddnska. Aktivné se podilim na projektu Refresh,
ato konkrétné v Energy Lab, ktery je Fesen na
VSB-TUO. Moje odborné znalosti v oboru elektrotech-
niky, zejména v oblasti obnovitelnych energetickych
systémd a fizeni vykonu, vyznamné prispivaji k cilim
projektu. Ma prace se zaméruje na pokrok ve vyzkumu
energetické ucinnosti a udrZitelnych technologif, cozZ je

v souladu s Sirsimi cili projektu Refresh v oblasti inovaci

ve skladovani energie, integraci do sité a technologii
obnovitelnych zdroji. V Energy Lab jsou mé technické
dovednosti ddleZité pri vyvoji chytrych energetickych
reSeni, kterd integruji obnovitelné zdroje s modernimi
elektrickymi systémy.

\\\\
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Thank you for taking the time to meet with us.
Could you start by telling us a bit about yourself and
your role in the Refresh Project and the Energy Lab?

Iam associate professor from Tunisia and | am affilia-
ted with multiple research groups around the world,
including Tunisia, Saudi Arabia, and Jordan. | play an
active role in the Refresh Project and the Energy Lab at
VSB-TUO, where my expertise in electrical engineering,
particularly in renewable energy systems and power
management, contributes significantly to the project‘s
goals. My work focuses on advancing research in energy
efficiency and sustainable technologies, which aligns
with the broader aims of the Refresh Project to inno-
vatein energy storage, grid integration, and renewable
technologies. My technical skills are instrumental in
developing smart energy solutions that integrate rene-
wable sources with modern electric systems.
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Mohl byste popsat svou spolupraci se CEET a s kym
konkrétné spolupracujete? Jak tato spoluprdce ovlivnila
Vasi prdci?

Moje spoluprdce s CEET zahrnuje spolecné vyzkumné
iniciativy zamérené na optimalizaci spotieby energie

v primyslovych aplikacich a zlepseni vyuZiti obnovitel-
nych zdroji v energetickych sitich. Centrum energetic-
kych a environmentdlnich technologii je zndmé svym
zamérenim na Cistou energii a moje role je klicova pro
pokrok v projektech, které zkoumaji technologie chyt-
rych siti a infrastrukturu pro elektricka vozidla.

Uzce jsem spolupracoval také s nékolika vyzkumniky

z CEET, véetné Dr. Vojtécha BlaZka, doc. Lukdse Prokopa
a profesora Stanislava Misdka. Jde o skvély vyzkumny
tym, ktery stanovuje zajimavé a pritazlivé cile vyzkumu.
Tato spoluprdace méla vyznamny dopad na nasSe védecké
vysledky a vedla k publikovéni nékolika ¢lénkd v reno-
movanych ¢asopisech.

Zminil jste, Ze se v sou¢asnosti zamérujete na hledani
dalsich spolupracovnikd pro vytvoreni mezindrodniho
vyzkumného tymu. Mohl byste nam pFibliZit, na jaké
projekty se tento tym zaméri?

Presné tak, aktudlné hledam kolegy ve stejném vy-
zkumném oboru, abychom mohli vytvofit mezindrodni
vyzkumny tym, ktery by mohl ovlivnit obor elektrotech-
niky prostfednictvim ndvrhd uZitecnych feseni. Tyto
projekty by mély byt zaméreny na integraci obnovitel-
nych zdroji energie, pfedevsim na pokrocilé vykonové
ménice, na technologie inteligentnich siti a systémy fi-
zeni energie. Ddle muZe jit napfiklad o vyvoj efektivnich
pohonnych systémii a nabijecich Feseni pro elektricka
vozidla, stejné jako o zkoumani technologii pro ukladani
energie za ucelem zvyseni stability sité. Ddle bych se
rdd vénoval optimalizaci integrace fotovoltaickych sys-
tému do stdvajici infrastruktury sité, a to se zamérenim
na posun k udrzZitelnym energetickym FeSenim a zlepsSe-
ni i¢innosti a spolehlivosti elektrickych systémd.

Could you describe your partnership with CEET and
specifically who you are working with? How has this
partnership influenced your work?

My partnership with the CEET involves shared research
initiatives aimed at optimizing energy consumption

in industrial applications and enhancing the use of
renewable resources in power grids. Centere for Energy
and Environmental Technologies is known for its focus
on clean energy, and my role is crucial in advancing
projects that explore smart grid technologies and
electric vehicle infrastructure. | have also worked clo-
sely with several researchers from CEET, including Dr.
Vojtéch BlazZek, Associate professor Lukds$ Prokop and
Prof. Stanislav Misak. They are a great research team,
making the research goals interesting and attractive.
This collaboration has had a significant impact on our
scientific output, resulting in multiple papers published
in high-reputed journals.

You mentioned that you are currently focused on
finding additional collaborators to form an international
research team. Could you tell us more about the projects
this team will focus on?

Exactly, | am currently looking for colleagues in the
same research field to form an international research
team that could impact the field of electrical enginee-
ring by introducing practical solutions. These projects
would focus on integrating renewable energy sources,
especially advanced power converters, smart grid
technologies, and energy management systems. Addi-
tionally, the team could work on developing efficient
powertrain and charging solutions for electric vehicles,
as well as exploring energy storage technologies to
enhance grid stability. Additionally, he could be working
on optimizing the integration of photovoltaic systems
with existing grid infrastructure, all aimed at advancing
sustainable energy solutions and improving the effici-
ency and reliability of electrical systems.

FLAH AYMEN

Prekvapilo Vds béhem Vasi védecké drahy néco
neobvyklého. MiiZete se podélit o pFiklad pfekvapivého
zjisténi z vasi préce a jeho dopady?

Vyzkum Casto prindsi necekané vysledky, coZ je jedna
z jeho vzruSujicich stranek. Jednim z pfekvapivych zjis-
téni v mé préci bylo, kdyZ jsem objevil novy zplsob
Fizeni energie pro elektricka vozidla v ramci inteligent-
niho mésta. Tento objev byl vyznamny, protoZe pred-
stavoval pfinos v oboru a zlepsil vykon baterie pfi jizdé
v méstském prostredi, ¢imZ se zvysila autonomie
vozidla. Toto zjiSténi jesté vice zd(raznilo dileZitost
otevrenosti a adaptability v procesu vyzkumu.

Jaké jsou podle Vds v soucasné dobé nejvétsi vyzvy

v oblasti elektrotechniky a jak by se daly tyto vyzvy FesSit?

Obor elektrotechniky celi nékolika vyznamnym vyzvam,
jako je integrace obnovitelnych zdroji energie do site,
zlepseni energetické ucinnosti, feSeni kybernetické
bezpeénostiv inteligentnich sitich a dal$i. Reseni téchto
vyzev vyZaduje kombinaci inovativniho vyzkumu

a praktickych strategii. Napfiklad adaptace reseni
vyuZivajicich umélou inteligenci Al, miZe prinést
zdsadnizménu. Spoluprdce napfi¢ védnimi obory

a priimyslovymi odvétvimi bude klicova pro prekonani
téchto prekazek.

Ocekdvd se, Ze Green Deal ovlivni mnoho sektord, véetné
elektrotechniky. Jak si myslite, Ze tato iniciativa ovlivni
Vas obor, a jak Vase vyzkumy souvisi se stanovenymi cili?

Zelend dohoda alias Green Deal bude mit hluboky dopad
na obor elektrotechniky tim, Ze urychli pfechod k udr-
Zitelnéjsim a environmentdlné Setrnym technologiim.
Tato iniciativa pravdépodobné urychli vyzkum v oblas-
tech, jako je integrace obnovitelnych zdroji energie,
ukladani energie nebo rozvoj inteligentnich siti. Mdj
vyzkum je v souladu s témito cili, zejména v rdmci
vyvoje efektivnich energetickych systémd, zlepSovani
technologii pro obnovitelné zdroje energie a podobné.

Has anything unusual surprised you during your scientific
career? Could you share an example of a surprising
discovery from your work and its impact?

Yes, research often brings unexpected results, and
that’s one of the exciting aspects of it. One surprising
finding in my work was related to energy management
systems for electric vehicles in the smart city. This
discovery was significant because it was a contribution
to the field and have improved the performance of the
battery on high roads in the city and then increased
vehicle autonomy. It underscored the importance of
remaining open-minded and adaptable in the research
process.

What do you think are the biggest challenges in the field
of electrical engineering today, and how could these
challenges be addressed?

The field of electrical engineering is facing several
significant challenges, such as integrating renewable
energy sources into the grid, improving energy effi-
ciency, addressing cybersecurity in smart grids, etc.
Addressing these challenges requires a combination of
innovative research and practical implementation stra-
tegies. For instance, adapting the Al solution can make
a change. Collaboration across disciplines and indust-
ries will be crucial in overcoming these hurdles.

The Green Deal is expected to influence many sectors,
including electrical engineering. How do you see this
initiative shaping your field, and how does your research
align with its goals?

The Green Deal will have a profound impact on the

field of electrical engineering by driving the transition
toward more sustainable and environmentally frien-
dly technologies. This initiative will likely accelerate
research in areas such as renewable energy integration,
energy storage, or smart grid development. My rese-
arch is aligned with these goals, particularly through

Iyl
CEET
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VE&Fim, Ze nase prace miZe hrat kli¢ovou roli pfi dosaho-
vani ambicidéznich cild stanovenych touto dohodou.

Co vds inspiruje ve vasi praci jako elektrotechnika a co vds
motivuje neustdle posouvat hranice vyzkumu?

Inspiraci ¢erpam z ridznych zdrojd, véetné nejnovéjsich
technologickych pokrokd, vznikajicich vyzev v oboru

a potencialniho dopadu nasi prace na spole¢nost. Také
meé inspiruje interdisciplindrni povaha elektrotechniky,
kterd umoZriuje integraci konceptd z fyziky, matema-
tiky a informatiky. Navic mé motivuje spoluprdce s ta-
lentovanymi vyzkumniky a vidéni redlnych aplikaci nasi
prdce. To mé pohani k neustalému posouvani hranic.

UdrzZovat si pfehled o nejnovéjsich trendech a vyvoji
je vevasem oboru klicové. Jak se udrZujete v obraze
a zajistujete, Ze Vas vyzkum zlistdvd na Spi¢kové drovni?

Zistat informovany o nejnovéjsich trendech je v nasem
oboru zdsadni. Pravidelné Ctu predni védecké Casopisy,
ucastnim se konferenci, webindfi a workshopd.

Sleduji také klicové priimyslové novinky a aktualizace

z platforem. Jsem také zapojen do profesionalnich
sitia organizaci, které poskytuji cenné poznatky

0 nejnoveéjsim vyvoji.

Gratuluji k neddvnému zvoleni do funkce vedouciho
katedry elektrotechniky. Co pro vds tato role znamena
a jak podle vas ovlivni vds budouci vyzkum?

Mym velkym zdjmem je obor
elektrotechniky a mou vasni je jeho
rozvoj prostrednictvim inovativnich
pFistupl a spoluprace.

developing efficient energy systems, enhancing rene-
wable energy technologies, etc. | believe our work can
play a crucial role in achieving the ambitious targets set
by the Green Deal.

What inspires you in your work as an electrical engineer,
and what drives you to keep pushing the boundaries in
your research?

I draw inspiration from a variety of sources, including
the latest technological advancements, emerging
challenges in the field, and the potential impact of our
work on society. | am also inspired by the interdiscipli-
nary nature of electrical engineering, which allows for
the integration of concepts from physics, mathematics,
and computer science. Additionally, collaborating with
talented researchers and seeing the real-world applica-
tions of our work motivates me to continue pushing the
boundaries of what is possible.

Keeping up with the latest trends and developments is
crucial in your field. How do you stay informed and ensure
that your research remains cutting-edge?

Staying informed about the latest trends is crucial in
our field. I regularly read leading journals, attend confe-
rences, and participate in webinars and workshops.
lalso follow key industry news and updates from
platforms, and I’m involved in professional networks
and organizations that provide valuable insights and
updates on the latest developments.

I’'ve developed a strong interest in
electrical engineering field and | "am
passionate about advancing the field
through innovative approaches and
collaborative efforts.

Jednim z priilomd, na ktery jsem obzvilasté hrdy, je to,
Ze jsem byl neddvno zvolen vedoucim katedry elek-
trotechniky na mé univerzité a byl jsem vybran jako
zdstupce mnoha instituci po celém svété. Jmenovité
napriklad ESSAT v Tunisku a MEU v Jorddnsku. Nékteré
firmy mé vybraly jako zastupce pro své hlavni projek-
ty tykajici se vybéru studentii zévérecnych rocnikd,
napriklad spole¢nost MARQUARD (mezindrodni vyrobce
nékterych dilii pro vozidla a ndkladni automobily). Ten-
to okamZik byl klicovy v mé vyzkumné kariére, protoZe
vyresil dlouhodoby problém, oteviel nové mozZnosti pro
vyzkum a miZe mit také pfimy dopad na primysl. Tento
uspéch potvrdil nejen spravnost naseho pristupu, ale
také poskytl zaklad pro budouci prdci v této oblasti.

Na zdvér rozhovoru ndm reknéte, jakou radu byste dal
zacinajicim elektrotechnikim nebo vyzkumnikim, ktefi
praveé vstupuji do tohoto stdle se vyvijejiciho oboru?

Moje rada pro zacinajici elektrotechniky nebo vyzkum-
niky je zdstat zvédavy a vytrvaly. Obor se neustdle vyviji
aje ddleZité se stale ucit a pfizpisobovat. Nebojte

se prijimat ndrocné vyzvy, protoZe ty ¢asto vedou

k nejvice pfinosnym vysledkim. Kli¢ova je také spolu-
prdce. Hledejte prileZitosti k praci s ostatnimi, protoZe
to rozsifuje vase obzory a urychluje vds rdst. A nakonec,
zlstarite nadseni pro svou préci, protoZe toto nadseni
vds bude pohdnét k inovacim a k tomu, abyste dosahli
kyZenych vysledkd.

Congratulations on your recent election as the Head of
the Department of Electrical Engineering. What does this
role mean for you, and how do you see it influencing your
future research?

One of the breakthroughs | am particularly proud

of is that | was recently elected as the Head of the
department of electrical engineering in my university
and was selected as one of the reprehensive of many
institutions around the world as ESSAT in Tunisia and
the MEU in JORDON, some company was select me as a
representative for their main project calls for selecting
final year students as MARQUARD company (interna-
tional manufacture for some pieces for vehicle and
trucks..). This was a pivotal moment in my research
career because it solved a long-standing problem, ope-
ned up new avenues for research, or had a direct impact
on the industry. This achievement not only validated
our approach but also provided a strong foundation for
future work in this area.

At the end of the interview, could you tell us what
advice you would give to aspiring electrical engineers
or researchers who are just entering this ever-evolving
field?

My advice to aspiring electrical engineers or researchers
is to stay curious and persistent. The field is constantly
evolving, and it’s important to keep learning and adap-
ting. Don’t be afraid to take on challenging problems,

as these often lead to the most rewarding outcomes.
Collaboration is also key—seek out opportunities to
work with others, as it broadens your perspective and
accelerates your growth. Lastly, stay passionate about
your work, as this passion will drive you to innovate and
make a meaningful impact in the field.
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SCREENINGOVA A ARBITRAZNI METODIKA V PRAXI / !
SCREENING AND ARBITRATION METHODOLOGY IN PRACTICE |

CEET
S blizici se topnou sezénou je nezbytné zadit uvazovat With the heating season approaching, it is essential to
o tom, jakym zplsobem topime a zda nas spalovaci zdroj start thinking about how we heat our homes and whether
splnuje vSechny legislativni pozadavky souvisejici s ochra- our combustion source meets all the legislative require-
nou ovzdusi. Pfiprava na sezénu, v€etné udrzby a pfipad- ments related to air protection. Preparing for the season,
nych Gprav topnych systémd, mize vyznamné prispét including maintenance and potential modifications of
k ochrané zdravi a Zivotniho prostredi. heating systems, can significantly contribute to protecti-
Védci z CEET z Vyzkumného energetického centra proto ng health and the environment.
prisli s metodikou pro méfreni provoznich parametr( Therefore, CEET scientists from the Energy Research
spalovacich zdrojd na pevna paliva pfimo u koncovych Centre have come up with a methodology for measuring
, ERN APPROACH ES uZivatell (provozovateld). Projekt, ktery tyto ¢innosti the operational parameters of solid fuel combustion
- 3, <4 zastieSoval, byl soucasti vefejné soutéze Technologické sources directly at the end users‘ (operators’) sites. The
M ODERN | PRlSTU PY TO CO M BUST'ON agentury Ceské republiky v programu Prostfedi pro Zivot project that encompassed these activities was part of a
ajeho hlavnim cilem bylo zmapovat redlny stav a navrh- public competition by the Technology Agency of the Czech
v ] nout metodiku kontroly stacionarnich spalovacich zdrojQ Republic under the program ,Environment for Life,“
KE KONTROLE OU RCE CONTRO I_ na pevnd paliva (ddle jen zdroje). Spalovaci zdroje, které with the main goal of assessing the current situation and
, o nejsou pravidelné kontrolovany, vyrazné prispivaji ke proposing a methodology for the control of stationary
SPA LOVAC'CH ZDROJ U SCREENING AND znecistovani ovzdusi. solid fuel combustion sources (hereinafter referred to
» S Byly vypracovany a v praxi odzkouseny dvé nové metodiky gs,,soircdesi‘). (_ngmb;stion:o'gr(icesttha.tare”n(;jc regularly
SCREENINGOVA B ARBITRATION kontroly zdrojl. Jedna , Arbitrazni“, ktera monitoruje inspected signiticantly contribute to alr pofiution.
y . » J i zdroj po dobu tfi hodin jeho provozu Spickovou méfFi- Two new methodologies for source control have been
A ARB ITRAZ N I 0 DO Lo GY I N ci technikou. Druha ,Screeningova“, kterd monitoruje developed and tested in practice. The first, the , Arbitra-
B zdroj po dobu patnacti minut levnou méfici technikou tion“ methodology, monitors the source for three hours
s prijatelnou nepresnosti. Tyto nové metodiky méreni of operation using advanced measuring equipment.
M ETO DI KA V P RAX - RACTI CE zdrojl predstavuji inovativni nastroje pro kontrolu emisi The second, the ,Screening“ methodology, monitors the
4t B . Skodlivin a efektivity zdrojl. Pfindseji do tohoto procesu source for fifteen minutes using low-cost measuring
Lk fdd, coz jisté povede k vyraznému snizeni znecistovani, equipment with acceptable inaccuracy. These new source
' atedy i ke zlepSeni kvality ovzdusi. Kvalita obou metodik measurement methodologies represent innovative tools
byla ,potvrzena“ ze strany MZP jejich ,certifikaci* for controlling pollutant emissions and source efficiency.
Lokalni topenisté jsou v soucasné dobé jeden Local heating sources are currently among the largest pod ¢. MZP/2023/820/2063 a MZP/2023/820/2064. They bring order to the process, which will likely lead to
Na VSB-TUO jsou metodiky registrovany pod oznacenim asignificant reduction in pollution and, consequently, an
z nejvétsich znecistovatell ovzdusi, a to hlavné polluters of air, particularly in terms of emissions of 003/09-05-2024_M a 001/09-05-2024_M. improvement in air quality. The quality of both metho-
z pohledu emisi pevnych znecistujicich latek a benzo(a) particulate matter and benzo(a)pyrene. Households d_ologles has been ,,valugiated“ bV th? M"‘n'StrV of the En-
) . . Vsl : ) R ) ) Screeningova metoda: Efektivni nastroj pro vironment through their ,certification“ under reference
pyrenu. Domacnosti se podili na emisich jemného contribute to 78% of fine particulate matter (PM2.5) -o i o ) numbers MZP/2023/820/2063 and MZP/2023/820/2064.
™ prachu (PM2,5) ze 78 % a na emisich benzo(a)pyrenu emissions and a staggering 98% of benzo(a)pyrene per|99|ckou kor}1trollu staCIona'rnlch spalovacich AtVSB-TUO, the methodologies are registered under the
dokonce z 98 %. Kvalita ovzdusi je klicovym faktorem emissions. Air quality is a crucial factor that affects the zdroju na pevna paliva vdomacnostech designations 003/09-05-2024_M and 001/09-05-2024_M.
ovliviujicim zdravi obyvatel a celkové zivotniho health of the population and the overall environment. Screeningova metoda se zaméfuje na jednoduchost, Screening Method: An Effective Tool
Y Ly ki R . . rychlost a minimalni finan¢ni ndro¢nost pfi kontrole L2 T . .
prostredi. Legislativnimi opatfenimia ucinnou kontrolou Legislative measures and effective control of solid fuel 2drojii, které slousi k vytapéni domacnosti. Jejim hlavnim for Periodic Monitoring of Stationary Solid
provozovanych spalovacich zdrojl na pevna (tuha) paliva combustion sources can significantly improve air quality cilem je rychle, levné a s dostateénou pfesnosti zhodnotit, Fuel Combustion Sources in Households
je mozno podstatnym zplsobem zlepsit kvalitu ovzdusi and reduce the amount of harmful emissions. zda dany zdroj splfiuje pfedepsané emisni limity. Béhem
- D e = . kratkého, patnactiminutového méfenijsou monitorovany The screening method focuses on simplicity, speed, and
a snizit mnozstvi emisi Skodlivych latek. klicové parametry, jako je hmotnostni koncentrace oxidu minimal financial cost when monitoring heating sources
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uhelnatého, organickych latek a prachu ve spalinach. Déle
je také orientacné stanovena ucinnost zdroje pomoci
stanoveni ztraty tepla fyzickym teplem spalin

(tzv. kominova ztrata).

Jednou z hlavnich vyhod screeningové metody je jeji
nizka ¢asova ndrocnost a také mensi naroky na technické
vybaveni. Diky tomu mohou byt kontroly provadény peri-
odicky, cozZ zajistuje pravidelny dohled nad v§emi provo-
zovanymi lokalnimi zdroji (napf. v Némecku se podobné
kontroly provddéji u viech provozovatell s dvourocni
periodou).

Arbitrdzni metoda: Dikladnd kontrola stacio-
narnich spalovacich zdrojl na pevna paliva
v domacnostech

KdyZ screeningova metoda odhali nesrovnalosti nebo
pokud je potfeba provést detailnéjsi analyzu, pfichazi na
fadu arbitrdzni metoda. Tato metodika poskytuje kom-
plexnéjsi a pfesnéjsi pohled na provozni parametry zdroje,
vcetné analyzy sloZeni spalin $pickovou méfici technikou
a stanoveni Gcinnosti po dobu tfi hodin provozu spalova-
ciho zdroje.

Arbitrazni metoda vyZaduje pokrocilé vybaveni, vice ¢asu
presnéjsi hodnoceni technického stavu zdroje. Provozova-
telé tak ziskavaji jistotu (v pfipadé kladného vysledku), Ze
jejich zafizeni pracuje nejen efektivné, ale také v souladu
se vSemi legislativnimi pozadavky.

Metodiky mimo jiné podporuji efektivnéjsi vyuzivani paliv,
coz ma pfimy dopad na ekonomiku provozu téchto zdroju.
Pravidelna kontrola a optimalizace provozu téchto zdroj
povedou nejen ke snizeni zneciStovani ovzdusi, ale také
ke snizeni spotfeby pevnych paliv a s tim souvisejicich
nakladd na jejich pofizeni.

Budoucnost spalovacich zafizeni

S kontrolou lokdlnich topenist to je podobné jako s mé-
fenim rychlosti na silnicich. Zakon sice Fika, Ze je nutné
dodrzovat predepsanou rychlost, ale pokud by ji policie
nedokdazala zméfit, tak by predepsanou rychlost dodr-

in households. Its primary goal is to quickly, affordably,
and accurately assess whether a given source meets the
prescribed emission limits. During a brief, fifteen-minute
measurement, key parameters such as the mass con-
centration of carbon monoxide, organic substances, and
particulate matter in the flue gases are monitored. Addi-
tionally, the efficiency of the source is roughly estimated
by determining the heat loss from the physical heat of the
flue gases (commonly referred to as chimney loss).

One of the main advantages of the screening method is
its low time requirement and reduced need for technical
equipment. This allows for periodic inspections, ensuring
regular oversight of all operated local sources. For examp-
le, similar inspections are conducted in Germany for all
operators on a biennial basis.

Arbitration Method: Thorough Inspection of
Stationary Solid Fuel Combustion Sourcesin
Households

When the screening method reveals discrepancies or
when a more detailed analysis is required, the arbitration
method comes into play. This approach provides a more
comprehensive and accurate assessment of the opera-
tional parameters of the source, including the analysis

of flue gas composition using advanced measurement
techniques and the determination of efficiency over a
three-hour operational period.

The arbitration method requires advanced equipment,
more time, and is financially more demanding, but the
resultis a more precise evaluation of the technical con-
dition of the source. This gives operators confidence (in
the case of a positive outcome) that their equipment is
not only operating efficiently but also complies with all
legislative requirements.

These methodologies also support more efficient fuel
utilization, which has a direct impact on the economic
operation of these sources. Regular inspection and opti-
mization of these systems will not only lead to reduced air
pollution but also to decreased consumption of solid fuels
and associated costs.

SCREENINGOVA A ARBITRAZN{ METODIKA V PRAXI /
SCREENING AND ARBITRATION METHODOLOGY IN PRACTICE

Zovalo jen velmi mélo uvédomélych fidicd. Legislativa je
jiz pfipravena a vyplyva z ni, Ze od zafi 2024 mohou byt
provozovany pouze staciondrni spalovaci zdroje na pevna
paliva o jmenovitém tepelném pfikonu do 65 kW, které
splfiuji minimalni emisni poZzadavky uvedené v pfiloze
¢.11Z34kona o ochrané ovzdusi.

Nami pfipravené a v praxi odzkousené metodiky jsou
nastrojem pro efektivni kontrolu dodrZovani platnych
legislativnich pozadavki a zavedeni téchto modernich
metodik do praxe pfedstavuje posun smérem k udrzitel-

nosti pevnymi palivy.

Vyznam téchto metodik (pfijejich pouziti) spocivd nejen
ve zleps$eni plnéni zédkonnych pozadavki, ale také v ochra-
né zdravi a zivotniho prostfedi. Kazdd domacnost, ktera
vytdpi pevnymi palivy, ma pFilezZitost pFispét ke zlepSeni
kvality ovzdusi a snizeni emisi Skodlivych latek do ovzdusi,
a praveé diky témto novym metodikdm mohou byt tyto cile
dosazeny s vétsi presnosti a efektivitou.

Uvedeni navrzenych metodik do praxe je nyni v rukou
Ministerstva Zivotniho prostfedi Ceské republiky.

If we want to improve air quality in our
country, we must focus on the sources
that pollute the air the most, and
those are local heating sources.

. Frantisek

Iyl
CEET

The future of combustion plants

The control of local combustion plants is similar to speed
cameras on the roads. While the law says that you must
obey the prescribed speed, if the police cannot measure
it, very few conscious drivers would obey the prescribed
speed. The legislation is already in place and it shows that
from September 2024 only stationary solid fuel combusti-
on sources with a rated thermal input of up to 65 kW that
meet the minimum emission requirements in Annex 11 of
the Air Protection Act can be operated.

The methodologies we have prepared and tested in
practice are then a tool for effective control of compli-
ance with the applicable legislative requirements and
the introduction of these modern methodologies into
practice represents a shift towards more sustainable,
environmentally friendly and efficient solid fuel heating
of households.

The importance of these methodologies (when applied)
lies not only inimproving compliance with legal requi-
rements, but also in protecting health and the envi-
ronment. Every household that heats with solid fuels has
the opportunity to contribute to improving air quality and
reducing air pollutant emissions, and it is through these
new methodologies that these objectives can be achieved
with greater accuracy and efficiency.

The implementation of the proposed methodologies is
now in the hands of the Ministry of the Environment of
the Czech Republic.

Pokud chceme v nasi zemi zlepSit kva-
litu ovzdusi, tak se musime zamérit
na zdroje, které nejvice ovzdusi
znecistuji, a to jsou pravé lokalni

topenisté.
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FYZIK ZAMERENY
NA SYNTEZU

A CHARAKTERIZACI
NANOMATERIALU

Dékuji, Ze jste si na nds udélal ¢as. Mohl byste o sobé
néco Fict? Vase zajmy a treba oblast vyzkumu?

Vezmu to chronologicky. Vystudoval jsem fyziku na uni-
verzité v Brné a ke konci studia jsem navazal spolupraci
s Greifswaldskou univerzitou a své studium v odborné
fyzice s vedlejsim predmétem matematika jsem ukoncil
jak v Ceské republice, tak v Némecku. Fyzika a matema-
tika byly mé nejvétsi zaliby. Ndsledné jsem nastoupil na
doktorat v Némecku na univerzité v Greifswaldu, kde
jsem se vénoval uz Cisté experimentalni fyzice. Jeden

z prvnich projektd, na kterém jsem pracoval, byl projekt
Nevada a byl specificky tim, Ze jsme za extrémné niz-
kych povrchovych teplot zapalovali horké plazma

A PHYSICIST FOCUSED
ON THE SYNTHESIS AND
CHARACTERIZATION

OF NANOMATERIALS

Thank you for speaking with us. Could you share a bit
about yourself, including your interests and research
areas?

I‘ll take it chronologically. | studied physics at the
university in Brno, and towards the end of my studies,

| established a collaboration with the University of
Greifswald. | completed my studies in applied physics
with a minor in mathematics both in the Czech Repub-
licand Germany. Physics and mathematics were my
greatest interests. | then pursued a PhD at the Univer-
sity of Greifswald in Germany, where | focused solely on
experimental physics. One of the first projects | worked
on was the Nevada project, which was unique in that we

JAN SCHAFER

a vtom teplotnim gradientu se ndm podarilo syntetizo-
vat nové materialy, které jsme in situ charakterizovali
infraervenou spektroskopii. Vyzkum se poved|o zavrsit
v roce 2006, ndsledné jsem obhdjil doktorat a nastoupil
jako védecky pracovnik na Leibniziv Institut pro fyziku
plazmatu a technologii, zkrdcené INP v Greifswaldu.

Na INP jsem se vénoval nejriiznéjsim projektiim od
aplikovaného vyzkumu aZ k zakladnimu vyzkumu. Méli
jsme projekty souvisejici s obalovou technikou, ale taky
s leteckym nebo automobilovym priimyslem. Slo o celou
Skalu riiznych aplikaci, kde se plazma uplatriuje jako key
enabling technology, ktera umoZnuje dalsi kroky, aby
celd aplikace fungovala tak, jak md. No a do toho jsem
se zabyval i zdkladnim vyzkumem. Pokud se tedy néco
nepovedlo dotahnout k patentu, tak z toho byl mini-
malné zajimavy ¢lanek nebo studie.

V projektech byla mou velkou zdlibou diagnostika
materiald a povrchl pomoci mikroskopie a dalsich
analytickych metod: elektronovd mikroskopie, infra-
Cervend spektroskopie, rentgenovd spektroskopie
povrchd. V ramci téchto aktivit jsem ved| laboratof
povrchovych analyz a laborator aplikovaného vyzkumu,
kde jsem postavil taky nékolik plazmovych zdroja.
Jeden z nich byl i patentovany.

Materidly, které jsme v plazmatu vyrabéli nebo tes-
tovali, jsme hned ve vedlejsi laboratofi mohli zaroven
i analyzovat chemicky a mikroskopicky. V poslednim
projektu jsem se zabyval produkci vodiku, ktery jsme
ziskdvali plazmovou dekompozici metanu a zkoumali
jsme i uhlikové nanocastice, které tim vznikaji.

Ty vytvareji zajimavé nanokulicky, které aktudlné
zkoumdme s kolegy v Rostocku a Olomouci.

Mate nékolik probihajicich projekti. Kterému
z nich se nyni aktivné vénujete?

Aktudlné je pro mé klicovd spoluprdce s Max Planck
Institutem pro fyziku plazmatu, IPP, Greifswald
(www.ipp.mpg.de/12424/greifswald), kde realizuji
velky experiment Wendelstein 7-X. Ten v zari 2024
spousti dalsi experimenty ve fuznim plazmatu.

ignited hot plasma at extremely low surface tempera-
tures and, within that temperature gradient, succeeded
in synthesizing new materials which we characterized
in situ using infrared spectroscopy. The research was
successfully completed in 2006, after which | defended
my PhD and took a position as a research scientist at
the Leibniz Institute for Plasma Science and Technology
(INP) in Greifswald.

At INP, | worked on a variety of projects ranging from
applied research to fundamental research. We had
projects related to coating technology as well as the
aerospace and automotive industries. These projects
spanned a wide range of applications where plasma

is used as a key enabling technology that facilitates
the next steps needed for the application to function
properly. | was also involved in fundamental research.
If a project didn‘t lead to a patent, it still resulted in at
least an interesting article or study.

In these projects, | had a particular interest in material
and surface diagnostics using microscopy and other
analytical methods: electron microscopy, infrared
spectroscopy, and surface X-ray spectroscopy. | led the
surface analysis laboratory and the applied research
laboratory at INP, where | also constructed several plas-
ma sources, one of which was patented.

The materials we produced or tested in the plasma
were immediately analyzed chemically and microscopi-
cally in the laboratory next door. In my most recent pro-
ject, | focused on hydrogen production through plasma
decomposition of methane, and we also examined the
carbon nanoparticles generated in the process. These
nanoparticles formed somewhat interesting structu-
res, which we are currently investigating further with
colleagues in Rostock, Olomouc, and Ostrava.

You have several ongoing projects. Which one currently
holds your primary focus?

Currently, my key focus is on collaboration with the Max
Planck Institute for Plasma Physics (IPP) in Greifswald
(www.ipp.mpg.de/12424/greifswald), where they have

CEET
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Do tohoto experimentu dodavdme vzorky, které jsme

v 1été pripravili ve spolupraci s Univerzitou v Brné

a Akademii véd v Praze. Zmény povrchu a materialu pak
budeme analyzovat analytickym vybavenim na CEET
VSB-TUO. Je to takovd experimentaini studie, kterou
otevirdme nasi mezindrodni spolupraci mezi Greifswal-
dem, Brnem, Prahou a Ostravou.

Véda Casto pFfindsi neocekdvané objevy. ZaZil jste ve
svém vyzkumu néjaké pfekvapivé zjisténi?

Asi nejvétsim prekvapenim pro mé, jako fyzika, jsou
fenomény v plazmatu. To je i oblast, ve které jsem se
realizoval. Zejména pfi vyvoji plazmovych zdroji ¢lovék
zaZije nejedno prekvapeni.

Po nékolika letech studii samoorganizovanych proce-
su se mi povedlo napfiklad najit konfiguraci elektrod

a nastaveni elektrického vyboje, ktery prekvapivym
zplsobem generuje stabilnif homogenni plazma v celém
objemu plazmového zdroje za atmosférického tlaku.

To je svym zpusobem unikdtni vlastnost, protoZe vétsi-
na plazmovych zdroji pri atmosférickém tlaku generuje
kontrahované filamentarni struktury, které maji sklon
k nestabilitam. HelixJet, jak jsem zdroj nazval, tento
problém mél kompletné vyresit tvarem elektrod

a nastavenim provoznich parametrd. V okamZiku prvni-
ho zapdleni vyboje v HelixJetu jsme z toho byli pak velmi
nadseni a pfekvapeni, Ze se to povedl|o a generujeme
stabilni objemové plazma za tspornych podminek.

V soucCasnosti mame 3 aZ 4 publikace praveé na HelixJet
a ukdzalo se, Ze z néj miiZzeme vyrabét nanomaterialy,
které maji fotoluminiscencni vlastnosti. Tyto nano-
materidly pak miZeme nandset na povrchy a jsme tak
schopni deponovat funkéni vrstvy. TakZe jsme vyrobili
napfriklad kifemikové nebo uhlikové nanocastice, které
maji fotoluminiscenéni aktivitu.

Jaké jsou podle vaseho nazoru nejvétsi vyzvy, kterym

Celi obor syntézy a charakterizace nanomateriald, a jak
by mohly byt tyto vyzvy Feseny prostrednictvim vyzkumu
ainovaci?

the large Wendelstein 7-X experiment. They will launch
further experiments in fusion plasma in September
2024.

We will then analyze the surface and material changes
using the analytical equipment at CEET VSB-TUO. This
is an experimental study that opens our international
collaboration between Greifswald, Brno, Prague, and
Ostrava.

We are supplying samples for this experiment, which
we prepared in the summer in collaboration with the
University of Brno and the Czech Academy of Sciences
in Prague. The surface and material changes will then
be analysed using analytical equipment at CEET VSB-
-TUO. It is an experimental study opening our internati-
onal cooperation between Greifswald, Brno, Prague and
Ostrava.

Science often brings unexpected discoveries. Have you
experienced any surprising findings in your research?

As a physicist, one of the greatest surprises for me has
been the phenomena observed in plasma. This is also
the area where | have focused my research. Particu-
larly during the development of plasma sources, one
encounters many surprises.

After several years of studying self-organized pro-
cesses, | was able to find, for example, an electrode
configuration and electrical discharge settings that
surprisingly generate stable, homogeneous plasma
throughout the volume of the plasma source at atmos-
pheric pressure. This is a unique property because most
plasma sources at atmospheric pressure generate con-
tracted filamentary structures that tend to be unstab-
le. The HelixJet, as | named the source, was designed to
address this issue completely through its electrode sha-
pe and operational parameters. We were thrilled and
surprised when, upon the first ignition of the discharge
in the Helix/et, it successfully produced stable volume
plasma under economical conditions.

Currently, we have 3 to 4 publications specifically
about the HelixJet, and it has been shown that we can

JAN SCHAFER

Nynijsem nastoupil na CEET do Materials-Envi Lab do
skupiny profesora Zbofila, kde je nasim centrdlnim vé-
deckym tématem single atom engineering. Zde fesime
dudlini vyzvu. Na jedné strané ndm jde o to vyvinout
nanomateridly, které budou mit neCekané a prekvapivé
vlastnosti pro katalytické a jiné aplikacni ucely a na dru-
hé strané musime byt schopni tyto materidly pochopit,
diagnostikovat a byt presvédceni o tom, co vlastné umi
nebo co obsahuji. To je klicové i pro mé, nebot mam

za Ukol vybudovat laborator pokrocilé elektronové
mikroskopie, ktera bude svymi sSpickovymi mikroskopy
materidly analyzovat.

Prvni je vysokorozlisujici skenovaci elektronovy
mikroskop, druhy bude elektronovy mikroskop kom-
binovany s technologii Focus lon Beam, ktery bude
umoznovat kromé chemické a krystalografické analyzy
vzorkd fezani tenkych lamel. Takové lamely pak budou
ndsledné analyzovany tretim mikroskopem, a to bude
ten vysokorozlisujici transmisni elektronovy mikroskop.
Tim bychom v kone¢ném ddsledku méli vidét jednotlivé
atomy a jejich vazby tak, jak jsou v procesu vyroby nasa-
zeny, a tim padem lépe pochopime funkéni vlastnosti
novych nanomateridli. Spickovd mikroskopie ném tak
umoznirychlejsiidentifikaci kli¢ovych struktur a mize
zacilit jejich optimalni vyvoj.

Jak si myslite, Ze Green deal ovlivni vyvoj a sméfovani

vaseho vyzkumu, a jak maZe vas vyzkum prispét
k dosaZeni stanovenych cili?

Zelend dohoda, Green Deal, je urcité jakysi politicky
pokus feseni situace, kterd si, feknéme z védeckych
ddvodd, néjaké reseni vyZaduje. Jd se nechci vyjadrovat
k tomu, do jaké miry je ta politickd rovina optimalni
nebo ne. Domnivam se ale, Ze kaZdy pokus o zménu
klimatu k lepsimu se cenia mélo by se o ném s rozva-
hou mluvit. Globdlni parametry charakterizujici to,

jak funguje Zivot na zemékouli a za jakych parametri
je viilbec mozny, jsou zmého pohledu jasné. Klicova je
dle mého nazoru strategie, jak omezit globalné nardst
oxidu uhlicitého v atmosfére. Za sebe vidim tfi varianty:
podporovat procesy produkujici kyslik, tfeba tak, at

produce nanomaterials from it with photoluminescent
properties. These nanomaterials can then be applied to
surfaces, allowing us to deposit functional layers. For
example, we have produced silicon and carbon na-
noparticles with photoluminescent activity.

In your opinion, what are the biggest challenges
currently facing the field of nanomaterial synthesis and
characterization, and how might these be addressed
through research and innovation?

I have now joined the CEET at the Materials-Envi Lab
under Professor Zboril, where our central scientific
theme is single atom engineering. Here, we are tackling
a dual challenge. On one hand, we aim to develop na-
nomaterials with unexpected and surprising properties
for catalytic and other applications. On the other hand,
we need to be able to understand and diagnose these
materials, ensuring we know exactly what they can do
and what they contain. This is crucial for me as well,
since | am responsible for establishing a laboratory

for advanced electron microscopy, which will analyze
materials using cutting-edge microscopes.

The first is a high-resolution scanning electron
microscope, and the second will be an electron
microscope combined with Focused lon Beam (FIB)
technology, allowing us not only to conduct chemical
and crystallographic analyses of samples but also to
slice thin lamellae. These lamellae will then be analyzed
by the third microscope, a high-resolution transmission
electron microscope. As a result, we should ultimately
be able to see individual atoms and their bonds as they
are deposited during the production process, allowing
us to better understand the functional properties of
new nanomaterials. Advanced microscopy will enable
us to quickly identify key structures and target their
optimal development.

How do you think the Green Deal will impact the
development and direction of your research, and how can
your research contribute to achieving its goals?

Iyl
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si kaZdy ¢lovék na oblibeném misté zasadi kazdy rok
jeden nebo dva stromy. Pak omezovat procesy produ-
kujici CO,, takZe byt trochu skromnéjsi a racionalnéjsi,

a do tretice podporovat nové technologické postupy,
které vedou k bodu 1 nebo 2, coZ jsou napfiklad pravé
inanotechnologie. Zatimco ty prvni dvé metody muZe
¢dstecné ovlivnit kaZdy z nds, ten tfeti zplisob je na nas,
na védcich.

Prejdéme ke spoluprdci. PFi své préci jste nepochybné
navéazal mnoho kontakti a spolupracoval s odborniky
po celém svété. Existuje néjaky konkrétni projekt

nebo vyzkum, ktery je pro Vas nejvyznamnéjsi? Ddle,
spolupracujete s kolegy z Ceské republiky, a pokud ano,
mohl byste nam Fici, s kym?

Klicovym momentem byla pro mé urcité spoluprdce

s univerzitou v Sheffieldu, kde mam dlouhodoby

a vzdjemné obohacujici a inspirujici pracovni kontakt.
Na taméjsi univerzité jsme resili synergii mezi plazmo-
vou technologii a elektronovou mikroskopii a se
skupinou profesorky Rodenburgové a Nicholasem
Farrem jsme dosahli i nékolika velmi uspésnych

studii. Je velkd Skoda, Ze ndm v tomto Brexit hodné
zkomplikoval spoluprdci.

V oblasti materidlovych véd ted' rozjizdime velmi zaji-
mavou spolupraci s Max Planck Institutem pro fyziku
plazmatu v Greifswaldu, kde momentdlné s kolegou
Dirkem Naujoksem pracujeme na bilaterdlni smlouvé
mezi IPP a VSB-TUO.

Tretim vyznamnym partnerem pro spoluprdci v oblasti
pokrocilé elektronové mikroskopie je Centrum ELMI-MV
na univerzité v Rostocku, kde ndm pomohli s analyzou
nasich vzorkd, a s kolegou Kevinem Oldenburgem hod-
ldme nasi spoluprédci prohlubovat i dlouhodobé.

Rozhodné bych ale na nikoho nechtél zapomenout

a téch vzdcnych a dobrych kontaktd je celd Fada. Na uni-
verzité v Kielu, skupina experimentalni fyziky profesora
Jana Benedikta. Na univerzité v Montrealu v Kanadé,
profesor Stephan Reuter, se kterym jsem rovnéZ v pra-
telském a odborném kontaktu.

The Green Deal is certainly a political attempt to addre-
ss a situation that, from a scientific perspective, requi-
res some form of solution. | don’t wish to comment on
the extent to which the political aspect is optimal or
not. However, | believe that every effort to improve
climate change is valuable and should be discussed
thoughtfully.

From my perspective, the global parameters that
characterize how life on Earth functions and under
what conditions it is possible are clear. The key, in my
opinion, is the strategy to globally limit the increase of
carbon dioxide in the atmosphere. | see three approa-
ches to this challenge: Supporting Oxygen-Producing
Processes - For instance, encouraging everyone to plant
one or two trees in their favorite place each year. Re-
ducing Carbon Dioxide Emissions - This involves being
more modest and rational in our consumption and
activities and Promoting New Technological Processes
- This includes advancements such as nanotechnology,
which contribute to the first two approaches.

While the first two methods can be partially influenced
by each of us, the third approach is primarily up to us,
the scientists.

Let‘s move on to cooperation. In your work, you have
undoubtedly established numerous contacts and
collaborated with experts worldwide. Is there a particular
project or research that stands out as most significant

to you? Additionally, do you collaborate with colleagues
from the Czech Republic, and if so, could you share with
whom?

A key moment for me was definitely the collaboration
with the University of Sheffield, where | have a long-
-standing, mutually enriching, and inspiring working
relationship. At the university, we explored the synergy
between plasma technology and electron microscopy,
and together with Professor Rodenburg‘s group and
Nicholas Farr, we achieved several very successful
studies. It is unfortunate that Brexit has significantly
complicated this collaboration.

JAN SCHAFER

A samoziejmé, abych nezapomnél na Ceskou republi-
ku, tak je to moje alma mater - Masarykova univerzita

v Brné, kde vérim v pokracovani spoluprdce. Spolupra-
cuji také s CEITEC Brno, kde se nachdzi mimo jiné i prvni
exemplar Helixjetu v CR, ale i s kolegy v Praze na Karlové
Univerzité, Michalem Mazurem, nebo na Akademii véd,
se Zbyrikem Sobdném a dalsimi.

Zavérem pak skupina profesora Michala Otyepky na
CATRIN v Olomouci, kterd byla pro mne kli¢ova pro
navazani kontaktu s Ostravou a s profesorem Radkem
Zborilem. Takze Olomouc, Brno, Praha, Greifswald,
Rostock, Kiel, Sheffield a Montreal jsou pro mne klicovy-
mi misty - vidéno nyni z pozice v Ostrave.

Vidél jsem vds védecky profil a vsiml jsem si, Ze pracujete
na Siroké skdle témat. Odkud Cerpdte svou inspiraci?

Na mé funguje, jak se fika ,,ddt se do pohody“ a treba
dobra kava s prijemnymilidmi a pak jednoduse byt
chviliisam a nebyt zatizen néjakymi dalsimi povinnost-
mi nebo sialespori tenhle pocit navodit. Pfedstavit si,
alespon na chvili, Ze ¢lovék Zaddné povinnosti aktudlné
nemad. Toto funguje a vytvari prostor pro to, aby do
zdanlivého préazdna prisla inspirace sama od sebe.

A potom samozrejmé moje dcera Nela (4), ktera mé
inspiruje témér neustdle (naposledy zcela nekonvenc-
nim rozmisténim Sachovych figurek).

Pokud jde o védecké zdroje, tak samoziejmé pracuji

s Web of Science, ale hodné doporucuji ResearchGate,
coZ je jakysi Feknéme Facebook pro védce, ale i takovy
LinkedIn jsem si oblibil, fandim Wikipedii a rad si chatuji
sumélou inteligenci. No a pak, CemuZ se budete moZnd
idivit podle ndzvu, osel.cz, kde je pestrd Ffada zajima-
vych popularizacnich ¢lankd z védy a techniky. Od mala
mdm i oblibeny ¢asopis Vesmir.

Jaké rady nebo doporuceni byste nabidnul zaéinajicim
vyzkumnikim na zacatku jejich kariéry?

Postupem Casu, jak se Clovék stdvd védcem, ale zdroven
dospélym Clovékem, tak v sobé ztraci détstvi, se kterym
je spojend zvidavost, hravost a vynalézavost.

In the field of materials science, we are currently initia-
ting an exciting collaboration with the Max Planck In-
stitute for Plasma Physics in Greifswald. At present, my
colleague Dirk Naujoks and | are working on a bilateral
agreement between IPP and VSB-TUO.

The third significant partner for collaboration in the
field of advanced electron microscopy is the ELMI-MV
Centre at the University of Rostock, where they assis-
ted us with the analysis of our samples. Together with
my colleague Kevin Oldenburg, we plan to deepen our
collaboration in the long term.

I certainly do not want to forget anyone, as there are
many valuable and positive contacts. At the University
of Kiel, | collaborate with Professor Jan Benedikt's ex-
perimental physics group. At the University of Montreal
in Canada, | maintain friendly and professional contact
with Professor Stephan Reuter.

And of course, | must mention my alma mater - Masaryk
University in Brno, where | hope to continue our colla-
boration. | also work with CEITEC Brno, which houses
the first Helixjet prototype in the Czech Republic, as
well as with colleagues in Prague at Charles University,
such as Michal Mazur, or at the Academy of Sciences,
including Zbynék Sobari and others.

In conclusion, the group of Professor Michal Otyepka at
CATRIN in Olomouc was crucial for establishing connec-
tions with Ostrava and Professor Radek Zboril. Thus,
from my current position in Ostrava, the key locations
for me are Olomouc, Brno, Prague, Greifswald, Rostock,
Kiel, Sheffield, and Montreal.

I have seen your scientific profile and noticed that you
work on a wide range of topics. Where do you draw your
inspiration from?

For me, getting into a relaxed state, as they say, is
essential. Enjoying a good coffee with pleasant people,
and then spending some time alone without being
burdened by additional responsibilities, or at least
creating that feeling, really helps. Imagining, even for
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To si myslim, Ze je ohromnd Skoda, protoZe prdve to je
motor k dalsimu badani. Védec by mél byt odvazny

i pfi zddnlivé naivnim pokusu, ktery miZe ukdzat nové
poznani, ale zaroven byt i odolny vii¢i castym nedspé-
chim. ProtoZe vlastné ze 100 pokusd, kdyZ se jeden za-

a moment, that | have no current obligations creates
space for inspiration to come on its own. And of course,
my daughter Nela (4) is a constant source of inspirati-
on, most recently with her completely unconventional
arrangement of chess pieces.

dari, tak je to velké Stésti a téch 99 by nemélo odradit.

Regarding scientific resources, | work with Web of
Science, but I highly recommend ResearchGate, which is
somewhat like a Facebook for scientists. | also appre-
ciate LinkedIn, support Wikipedia, and enjoy chatting
with artificial intelligence. And you might be surprised
by the name, but | also find interesting popular science
articles on osel.cz, which offers a diverse range of
content from science and technology. Since childhood, |
have also enjoyed the magazine Vesmir.

What advice or recommendations would you offer to
aspiring researchers starting their careers?

As one progresses from being a scientist to becoming
an adult, there is often a loss of the childhood traits
associated with curiosity, playfulness, and inventi-
veness. | believe this is a significant loss because these
qualities are crucial drivers for further research. A
scientist should be bold enough to pursue seemingly
naive experiments that can reveal new insights, while
also being resilient in the face of frequent failures.
After all, out of 100 attempts, if just one succeeds, it is
a great achievement, and the 99 failures should not be
discouraging.

Dilezité zistdva o¢im skryté, a proto budu-
jeme laboratore se Spickovymi mikroskopy.

What is essential is invisible to the eye,
which is why we build laboratories

| with cutting-edge microscopes.
an

Schafer
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Ostrava se i v nadchazejicim roce stane centrem

nanotechnologii a vramci devatého ro¢niku mezinarodni

konference NanoOstrava 2025 pfivitd odborniky

z celého svéta.

Vice informaci o programu, prednasejicich
amoznostech registrace naleznete na
oficidlnich strankach konference.

‘CONFERENCEON

NANOTECHNOLOGES

Next year, Ostrava will once again become a hub for
nanotechnology as it hosts the 9th edition of the
international conference NanoOstrava 2025,

welcoming experts from around the world.

For more information on the program,
speakers, and registration options, please
visit the official conference website.

NANOOSTRAVA 2025

Konference NanoOstrava si za dobu své existence vybu-
dovala povést vyznamné platformy pro vyménu poznatkd
mezi védci, studenty a zastupci primyslu. Program akce
zahrnuje Siroké spektrum témat, od zakladniho vyzkumu
nanomateriall az po jejich aplikace v oblasti elektroniky,
mediciny ¢i ekologickych technologii.

Odborna konference plnd know-how nejen z oblasti
nanotechnologii se uskute¢ni 19.-22. kvétna 2025

v samotném srdci Moravskoslezského kraje v prostorach
auly V3B - Technické univerzity Ostrava.

V kvétnu privitdme Spickové védce z celého svéta, ktefi se
podéli o nejnovéjsi poznatky a inovace v oblasti nanotech-
nologii, akumulace energie a udrzitelnych energetickych
zdrojl. Mezi klicovymi tématy konference budou také
napfiklad otdzky, jak mizeme pFispét k udrzitelné energii
nebo jak se energetické zdroje v pribéhu ¢asu trans-
formuji. Tato aktualni témata odrdzeji hlavni vize dvou
vyznamnych projekt(, REFRESH a MATUR, do kterych je
Centrum nanotechnologii zapojeno. Konference bude
inspirativni udalosti pro vSechny, ktefi se zajimaji o bu-
doucnost energetiky a nanotechnologii.

Ucastnici se mohou tésit na bohaty program plny inspira-
tivnich pfednasek, praktickych workshopt a zajimavych

prezentaci. Mezi hlavnimi fecniky se letos objevi vyznamni

odbornici, ktefi pfedstavi nejnovéjsi trendy a vyzvy v ob-
lasti nanotechnologii. Konference tak nabizi prostor nejen
pro sdileni nejnovéjSich poznatkd, ale i moznost navazat
cenné profesni kontakty a spolupraci.

Pro mladé vyzkumniky a studenty pfedstavuje NanoOst-
rava také jedinecnou pfilezitost prezentovat své projekty
a ziskat zpétnou vazbu od zkusenéjsSich kolegli. Védecké
diskuze, které konference tradi¢né nabizi, napomahaji k
formovani novych napadt a inovacnich pfistupl v oblasti
nanotechnologii.

Véfime, Ze NanoOstrava 2025 nabidne inspirativni
pfilezitost k navazani novych kontaktd, sdileni znalosti
a diskusi o trendech, které formuji nasi budoucnost.

TéSime se na spolecné setkaniv Ostravé, mésté, které
se stane epicentrem védeckého pokroku a inovaci.

Over the years, the NanoOstrava conference has es-
tablished itself as a significant platform for exchanging
knowledge among scientists, students, and industry re-
presentatives. The program covers a wide range of topics,
from fundamental research on nanomaterials to their
applications in electronics, medicine, and environmental
technologies.

This expert-driven conference, rich with insights from the
field of nanotechnology, will take place from May 19th to
22nd, 2025, in the heart of the Moravian-Silesian region,
within the premises of the auditorium at VSB - Technical
University of Ostrava.

In May, we will welcome top scientists from around the
world who will share the latest discoveries and innovati-
ons in nanotechnology, energy storage, and sustainable
energy sources. Key topics of the conference will include
how we can contribute to sustainable energy and how
energy sources are transforming over time. These current
issues reflect the core visions of two major projects,
REFRESH and MATUR, in which the Center for Nanotech-
nology (CNT) is actively involved. The conference promi-
ses to be aninspiring event for anyone interested in the
future of energy and nanotechnology.

Participants can look forward to a programme of inspiring
lectures, practical workshops and interesting presenta-
tions. This year‘s keynote speakers include prominent
experts who will present the latest trends and challen-
gesin the field of nanotechnology. The conference not
only provides a platform for sharing the most recent
knowledge but also offers the opportunity to establish
valuable professional contacts and collaborations.

For young researchers and students, NanoOstrava also
presents a unique opportunity to showcase their projects
and receive feedback from more experienced colleagues.
The scientific discussions, which are a traditional highli-
ght of the conference, contribute to the development of
new ideas and innovative approaches in nanotechnology.

We believe that NanoOstrava 2025 will provide an
inspiring opportunity to forge new connections, share
knowledge, and discuss the trends shaping our future.

We look forward to welcoming you to Ostrava, a city
set to become the epicenter of scientific progress
and innovation.
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foodCIRCU’ﬁ | /

Projekt foodCIRCUS FeSi v rdmci CEET dvé vyzkumné

skupiny. Jedna z Institutu environmentalnich technologii,
druhd z Centra ENET. Tym tvofi Dr. Panagiotis Basinas, Dr.

Katefina Chamradova a Dr. Jifi Rusin z vyzkumné skupiny
Biochemické procesy a Dr. Lucie Jezerska, Dr. Veronika
Sassmanova a Dr. Daniel Gelnar z vyzkumné skupiny
Sypké hmoty.

V tomto Cisle se zaméFime na ¢innost ¢lenl vyzkumné
skupiny Biochemickeé procesy z Institutu environmental-
nich technologii a v pFistim ¢isle na vyzkumnou skupinu
Sypké hmoty z Centra ENET.

CIRCULAR SOLUTION

FOR KEEPING FOOD WASTE OUTH
OF CENTRAL EUROPE'S SCHOOLSH

The foodCIRCUS project is being addressed by two
research groups within CEET. One is from the Institute

of Environmental Technology, and the other from the
ENET Centre. The team consists of Dr. Panagiotis Basinas,
Dr. Katefina Chamrddova, and Dr. Jifi Rusin from the
Biochemical Processes research group, and Dr. Lucie
Jezerska, Dr. Veronika Sassmanova, and Dr. Daniel Gelnar
from the Bulk Materials research group.

In this issue, we will focus on the activities of the mem-
bers of the Biochemical Processes research group from
the Institute of Environmental Technology, and in the
next issue, we will turn our attention to the Bulk Materials
research group from the ENET Centre.

foodCIRCUS

Dobry den, dékuji, Ze jste si na mé udélali as. Hned na
uvod bych Vés rad poZzadal o kratké predstaveni Vasi
vyzkumné skupiny. Reknéte nam v kratkosti néco o sobé
a o jejich ¢lenech, pfipadné o oblasti Vaseho vyzkumu?

Tym, ktery se zucastni projektu foodCIRCUS, tvori

Dr. Panagiotis Basinas, Dr. Katefina Chamrddova

a Dr. Jifi Rusin, vSichni ¢lenové vyzkumné skupiny Bio-
chemické procesy na pracovisti Institut environmen-
tdlnich technologii. Vyzkumnd skupina Biochemické
procesy se zabyvad jak zakladnim, tak aplikovanym
vyzkumem souvisejicim s vyrobou bioplynu z biomasy
a bioodpadll, jako je napf. potravinarsky odpad. Nasi
hlavni oblasti je testovdnia modelovadni aerobni

a anaerobni konverze biomasy a odpadnich materiald
a zhodnocovani vedlejsich produktd procesu se zvlast-
nim zamérenim na digestat. Poskytujeme analytické
sluzby komercnim bioplynovym stanicim a podilime se
na hodnoceni novych bioplynovych technologii. Zaby-
véme se také zkoumanim rdznych nekonvencnich od-

padnich tokd a jejich potencialu, ktery Ize povaZovat za

substrdty pro vyrobu bioplynu. V neposledni fadé jsou
soucdsti nasich aktivit i okrajové systémy biochemické
konverze, jako je CisSténi a uprava bioplynu.

V soucasnosti se vénujete projektu, ktery by mél
nabidnout cirkularni feseni, jak zabranit plytvani
potravinami ve stfedoevropskych skoldach. Co Vas
motivovalo pro zapojeni se do takového projektu?

Jsme radi, Ze jsme se zapojili do mezinarodniho projektu

foodCIRCUS - Cirkuldrni Feseni pro sniZovani potravi-
nového odpadu na skoldch ve stfedni Evropé, ktery je
podporovan programem Interreg CENTRAL EUROPE

2021-2027 v ramci programoveé priority P2 - Spoluprace
pro zelenéjsi stfedni Evropu pro minimalizaci a efektiv-

nizhodnoceni potravinového odpadu produkovaného
na drovni Skol. V projektu budeme pracovat se dvéma
hlavnimi cili. V prvé Fadé se zamérime na predchdzeni
plytvani potravinami ve Skoldch a skolkach ve stfedni

Evropé a za druhé budeme poskytovat feseni prostred-
nictvim recyklace a zhodnocovani zbyvajiciho mnozZstvi

odpadu s cilem maximalizovat obéhové hospodarstvi.

Hello, thank you for taking the time to meet with

me. | would like to start by asking you to give a brief
introduction to your research group. Could you tell us
a little about the team members and the area of your
research?

The team that will participate in foodCIRCUS consists
of Dr. Panagiotis Basinas, Dr. Katefina Chamrddova and
Dr. Jifi Rusin, all members of the Biochemical Processes
research group at the Institute of Environmental Tech-
nology. The group is engaged in both basic and applied
research related to biogas production from biomass
and bio-waste such as food waste. Our main field is tes-
ting and modelling of aerobic and anaerobic conversion
of biomass and waste materials and the valorization of
the process by products with a particular focus on the
digestate. Our group also provides analytical services
to commercial biogas plants and is involved with the
assessment of novel biogas technologies. We are also
engaged in the investigation of various unconventional
waste streams and their potential to be considered as
substrates for biogas production. Last but not least,
system marginal to biochemical conversion systems
such as those of biogas cleaning and upgrading consti-
tute part of our activities.

You are currently working on a project that aims to
provide a circular solution to prevent food waste in
Central Europe‘s schools. What motivated you to get
involved in such a project?

First, we are glad for our participation in the internati-
onal project foodCIRCUS - Circular solutions for keeping
food waste out of Central Europe‘s schools supported
by Interreg CENTRAL EUROPE 2021-2027, under the
program priority P2 - Cooperating for a greener central
Europe for minimizing and efficiently valorizing the
food waste produced at School level. We will work this
project having two main goals: a. to prevent food waste
in schools and kindergartens in Central Europe and b.

to provide solutions through recycling and valorization
of the remaining amounts of waste aiming for maximi-
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Podle soucasné praxe, alespori v Ceské republice, smé-
fuji Skolni potravinové odpady do komercnich bioplyno-
vych stanic, kde jsou spolu s dalsimi substraty fermen-
tovdny za ucelem vyroby energie.

Nasi praci v ramci projektu bude otestovat specificky
typ odpadu a ukdzat vedeni skol alternativni Fese-

ni nakldadanis jejich odpady provozem bezpecnych,
maloplosnych fermentord v konceptu podobném tomu,
ktery se objevuje u hojné vyuZivanych kompostérd pro
zpracovani organickych odpadu z domécnosti. Tento
pfistup odhali pfipadné ekonomické pfinosy pro Skolska
zarizeni, které Ize potencidlné maximalizovat optimali-
zaci procesu.

Podle odhadii se v EU kaZdoro¢né vyhodi pFiblizné 20 %
vsech vyprodukovanych potravin a skolni jidelny vyhodi
dokonce aZz 70 % pripravenych jidel. To jsou skutecné
alarmujici ¢isla. Problému by se mélo v prvé fadé
predchdzet, ale kdyZ uZ k nécemu takovému dochaézi, da
se néjak tento odpad vyuZzit? Pokud ano, uvedete néjaky
priklad?

Snizeni mnoZstvi potravinového odpadu ma zvlastni
vyznam, protoZe Ize odpovidajicim zplsobem sniZit
spotfebu plidy, vody a energie souvisejici s vyrobou.
SniZeni plytvani potravinami je proto jednim z priorit-
nich opatfeni pro udrZitelny potravinovy systém

a uc¢innym opatfenim na ochranu Zivotniho prostre-
di (jak je uvedeno v cili udrZitelného rozvoje 12.3).
Naléhavost a ndroc¢nost boje proti plytvani potravinami
jsou zddraznény v cili 12.3 SDG OSN, zatimco baliek EK
o0 obéhovém hospodarstvi vyzyva ke snizeni plytvani
potravinami v celé EU 0 30 % do roku 2025a 050 %

do roku 2030.

Cilem projektu je snizit plytvani potravinami na drovni
Skol prostfednictvim modeld osvédcenych postupu
zaloZenych na uspésné realizovanych pilotnich akcich,
jakoZ i vzdélavacich ndstrojd a vyukovych materiald,
které budou zavedeny primo ve Skoldch a ve skolnim
stravovdni. Zarover by méla byt vytvorena i strategie

zation of circularity in waste management. According
to the current practice, at least in the Czech Republic,
school’s food wastes are directed to commercial to
biogas plants where are digested together with other
substrates for the production of energy.

Our work within the project will be to test the specific
type of waste and show school authorities an alternati-
ve solution for managing their waste by operating safe,
small-sized digesters in a concept similar to the one
appearing in the extensively used composters for the
treatment of household organic waste. The approach
will reveal any economic benefits for school settings
can potentially be maximized through process optimi-
zation.

Itis estimated that about 20 % of all food produced is
wasted in the EU every year - and school canteens even
throw away up to 70 % of their prepared meals. These are
truly alarming figures. The problem should be avoided in
the first place, but if this is happening, can this waste be
utilized in any way? If so, could you give us an example?

Indeed, the reduction of food waste is of particular
importance as land, water and energy consumption
associated with production can be reduced accordingly.
Reducing food waste is therefore one of the priority ac-
tions for a sustainable food system and a powerful ac-
tion to protect the environment (as stated in SDG12.3).
The urgency and challenge of combating food waste are
highlighted by UN SDG Target 12.3, while the ECs Circular
Economy Package is calling for an EU-wide reduction in
food waste of 30 % by 2025 and 50 % by 2030.

The target of the project is to reduce food waste at the
school level by providing best practice models (based
on successfullyimplemented pilot actions) as well as
educational tools and teaching material to be imple-
mented directly in schools and at school catering and a
strategy including policy recommendations to solve the
food waste problem on a superior level.

foodCIRCUS

vCetné politickych doporuceni k feseni problému plyt-
vani potravinami na nadfazené urovni.

Jak ukazuji zkuSenosti, Uplné pfedchazeni vzniku odpa-
du neni moZné. Potravinovy odpad vSak miZe byt cen-
nym zdrojem, a proto se projekt kromé prevence vénuje
také inovativnimu vyuZiti potravinového odpadu.

Nejmodernéjsimi technologiemi pro zpracovani potra-
vinového odpadu jsou kompostovdni nebo anaerobni
digesce. Nami reseny projekt pujde mnohem déle

a zaméri se na ziskavani produkt( s vyssi hodnotou.
Ucelem pilotnich akci foodCIRCUS je pfeménit po-
travinovy odpad na produkty s prfidanou hodnotou,

a to napfiklad pomoci mikrobiologického zpracovani
zameéreného na kyselinu mlécnou nebo pomoci hmyzu
¢i termochemickych procesd. Mezi nimi by biologické

vyuZiti odpadu na drovni Skoly, které bylo pridéleno nasi

laboratofi, mohlo umoZznit ucinné zpracovani velkého
mnoZstvi odpadu s Fadou ekonomickych, environmen-
télnich a energetickych prinosa.

Kolem plytvani potravin panuje celd Fada mytd. Existuje
néjaky, ktery byste chtéli vyvratit?

V projektu foodCIRCUS chceme vyuZit zjisténa fakta
a Cisla a zamérit se na soucasnou situaci ve skoldach

a zjistit, jak muZeme prispét svymi zkusenostmi k feseni

skutecnych a soucasnych problému v oblasti plytvani
potravinami.

Mdte néjaké konkrétni ocekavani, kterych byste diky
projektu chtéli dosahnout?

V rdmci projektu foodCIRCUS budeme mit spolecné

s nasim kolegou Dr. Panagiotis Basinas, ktery je lidrem
aktivity ,Bioplyn z potravinového odpadu*, prileZitost
pfedstavit nasi praci a ukazat vyhody, které mize
pFinést zavedeni anaerobni digesce jako zplusobu
zpracovani Skolnich potravinovych odpadd. V projektu
predpokldaddame dzkou spoluprdci s urcitym poctem Skol
pro kazdého partnera tak, aby bylo dohromady 50 skol,

As experience shows complete waste prevention is

not possible. However, food waste can be a valuable
resource, which is why, in addition to prevention, the
project is also dedicated to the innovative utilization of
food waste.

The state-of-the-art technology for food waste
treatment is composting or anaerobic digestion. The
project will go much beyond this point focusing on ob-
taining higher-value products. The purpose of foodCIR-
CUS pilot actions is to turn food waste into value-added
products using microbiological treatment focused on
lactic acid or using insects or thermochemical processes
for the valorisation of food waste to higher value pro-
ducts. Among them, biological utilization of the waste
at school level that was assigned to our laboratory cou-
Id allow for the efficient treatment of a large quantity
of waste with a series of economic, environmental and
energetic benefits.

There are many myths surrounding food waste. Is there
onein particular that you would like to debunk?

In foodCIRCUS we intend to use established facts and
numbers and focus on the current situation around
schools and see how we can contribute with our experi-
ence in resolving real and contemporary challenges on
food waste.

Do you have any specific expectations that you would like
to achieve through the project?

Within the context of foodCIRCUS together with our
colleague, Dr. Panagiotis Basinas, who will lead the
activity ,,Biogas from food waste*, we will have the
opportunity to introduce our work and expose the
advantages that can derive from the implementation
of anaerobic digestion as a treatment for School food
waste streams. The project foresees close cooperati-
on with a specific number of schools for each partner
to sum up a total of 50 schools where prevention and
treatment actions will be conducted. From our side,
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kde budou provadény akce prevence a zpracovani.

Z nasi strany predpoklddame spoluprdci s nejméné
CtyFmi rdznymi Skolskymi zafizenimi od materskych po
zdkladni skoly. Jedna z nich bude vybrana jako ,refe-
rencni“ kde dojde k aplikaci hlavnich ¢innosti a opatrfeni
s cilem demonstrovat dobrou praxi v oblasti zhodnoco-
vani odpadd. Ukdzdnim udrZitelnosti a novosti kon-
krétni metodiky zpracovdni odpadu a vyhod plynoucich
z jejiho zavedeni ve skolnim zarizeni poéitdme s tim,

a toje jedno z nasich oc¢ekavani a hlavnich cilli tohoto
projektu, Ze o zavedeni navrhované metodiky projevi

v blizké budoucnosti zdjem podstatné vétsi mnoZstvi
Skol. Pokud pujdeme jesté o néco déle, doufdame, Ze
navrhovand metodika bude pfijata ve vétsi mife a Ze

o0 jeji zavedeni projevi zdjem Fada skol v zicastnénych
zemich.

Vim, Ze jste na uplném zacdtku, ale narazili jste uz na
néco, co Vas vyloZené prekvapilo nebo zarazilo? Pokud
ano, co to bylo?

Situaci tykajici se odpad ze skolnich jidelen znéme
diky nasi spolecné prdci se spolecnostmi zabyvajicimi
se nakldddnim s odpady v ramci realizace projekt( na
nasem pracovisti. MnoZstvi potravin vyprodukovanych
ve Skoldch, které denné kon¢iv popelnicich, nds nijak
zvldst neprekvapilo ani nesSokovalo. V tomto sméru ndm
pomohly i nase podklady o statistikdch potravinového
odpadu, povédomi o odbornych ¢lancich zabyvajicich
se timto tématem a naSe predchozi zkuSenosti s timto
druhem odpadu. Co nds vSak pfijemné prekvapilo,

je zdjem $kol, vyjddreny pfedevsim prostfednictvim
jejich persondlu, o téma minimalizace potravinového
odpadu a jejich jasnd ochota podilet se na usili, které

v tomto projektu vyvijime. To bylo zfejmé nejen na
drovnivedeni skol, ale i kolem persondlu kuchyni, véet-
né kucharek i Skolnikd, se kterymi jsme méli moZnost
diskutovat. Zdélo se, Ze vSichni se chtéji od odbornik(
ucit a preddvat studentdm zplsoby, které by byly ucin-
né prisnizovani mnoZstvi potravinového odpadu skoly.
VSichni se samozrejmé zabyvali Fadou otdzek zamére-
nych pfedevsim na bezpecnost déti, nicméné je zaji-

we anticipate cooperating with at least four different
School units (primary and kindergarten) among which
one will be chosen for being the “reference”, where the
main actions and measures will be applied in order to
demonstrate good practice in waste valorization. By
showing the sustainability and novelty of the specific
waste treatment methodology and the advantages de-
riving from its implementation in a school installation,
we reckon, and this is one of our expectations and main
objectives in this project, that a significantly greater
number of Schools will show interest for implementing
the proposed methodology in the near future. To go a
little farther, we hope that the proposed methodology
will be more widely accepted and a number of schools
in participating countries will show interest for its
implementation.

I know you are at the very beginning, but have you
encountered anything that has genuinely surprised or
shocked you? If so, what was it?

We are familiar with the situation regarding waste from
school canteens due to our common work with waste
management corporations in the context of project
execution in IET. We were not particularly surprised or
shocked by the amount of food produced in Schools en-
ding up in dumpsters every day. Our background in food
waste statistics, the awareness of professional articles
dealing with this topic and our previous experience
with this type of waste also assisted us in this direction.
However, the thing that has pleasantly surprised us is
the interest of schools, expressed mainly through their
personnel, for the subject of food waste minimizati-

on and their clear willingness to be part of the effort
we make in this project. This was obvious not only at

an authority level but also around kitchen personnel,
including cooks and even janitors with whom we had

an opportunity to discuss. All of them seemed to desire
to learn from experts and impart to the students the
manner that would be efficient in reducing the quantity
of School’s food waste. Of course, all of them were
concerned about a number of issues mainly focused

foodCIRCUS

malo predevsim zdsadni téma sniZovani potravinového
odpadu a vyuZiti zbylého mnoZstvi pro vyrobu uZitec-
nych komodit a zejména bioplynu na urovni jednotky.

R&d bych se Vds zeptal, jakym zplsobem ziskdvdte data
a jak probihd jejich analyza v kontextu tohoto projektu?

Nase aktivita ,Bioplyn z potravinového odpadu“zacina
odbérem vzork( materidlu z jidelny kaZdé skoly zapoje-
né do projektu. Sady vzork( budeme odebirat v riiznych
ro¢nich obdobich, aby odraZely rozmanitost potravino-
vého odpadu. Vzorky budou pfevezeny do nasich labo-
ratofi v Institutu environmentdlnich technologii, kde je
budeme v prvni fazi analyzovat a charakterizovat jejich
vlastnosti. Na zékladé ziskanych ddaji budeme v labo-
ratofi Biochemickych procesti po dobu 40 dn(i provéddét
kontinudlni méreni produkce bioplynu. Denné budeme
sledovat mnoZstvi a sloZeni produkovaného bioplynu.
Po ukonceni test( provedeme rovnéZ chemické analyzy.
Pravidelné opakované zkousky ndm poskytnou potreb-
né udaje k definovani optimdlnich podminek pro pilotni
proces konverze, které ndm ndsledné umoZni prejit do
druhé faze s pilotni akci zamérenou na demonstraci
navrZeného modelu nejlepsi praxe. Informace, které
ziskdme z pilotniho provozu, poskytnou vstupni ddaje
pro studie hodnoceni Zivotniho cyklu (LCA) s cilem
prokdzat udrZitelnost procesu a doporucit integrované
feseni pro Skolni potravinovy odpad spolu s politickymi
doporucenimi.

Jsou néjaké specifické technologie nebo inovace, které
v rdmci tohoto projektu pldnujete vyuZit nebo vyvinout?

Rddi bychom v ramci projektu pouZili nové biochemické
technologie, protoZe na nékterych z nich jiZ pracujeme,
napfr. na “temné fermentaci” v nasich laboratofich.

V projektech Interreg (CENTRAL EUROPE) je vsak cil
orientovdn na propojeni védeckého sektoru se spo-
le¢nosti prostrednictvim implementace zavedenych
technologickych vydobytki pro feseni soucasnych
spolecenskych vyzev. Uspésnost projektu Interreg
souvisi predevsim se vzdjemnou spolupraci a vyménou
zkuSenosti'v riznych oblastech a mezi riznymi zemémi.

on kids’ safety, however, were particularly interested
in the principal subject of reducing food waste and
applying the remaining quantities for producing useful
commodities and especially biogas at a unit level.

I would like to ask you how do you collect the data and
how do you analyse it in the context of this project?

The action ,Biogas from food waste“ begins with the
sampling of material to be conducted from the canteen
of each School participating in the project. Sets of sam-
ples will be collected at different times of the year to
reflect the diversity of food waste within the seasons.
The samples will be transferred to our laboratories at
the Institute of Environmental Technology where, at
the first stage, will be analysed and characterized for
their properties. Based on the obtained data, continuo-
us measurements of biogas production will be carried
out for 40 days in the Biochemical Processes laboratory.
The quantity and composition of biogas produced will
be monitored daily. Chemical analyses will be also per-
formed on the spent waste after the tests. Periodically
repeated trials will provide us with the required data

to define the optimal conditions for a pilot conversi-

on process that in turn will allow us to move on to the
second stage with the pilot action aiming at a demon-
stration of the proposed best practice model. The
information to be received from the pilot operation will
provide input for life cycle assessment (LCA) studies

in order to demonstrate the process sustainability and
recommend an integrated solution for the school’s food
waste together with policy recommendations.

Are there any specific technologies or innovations that
you plan to use or develop as part of this project?

We would be pleased to apply emerging biochemical
technologies within the project since we already work
on some of them e.g. the dark fermentation in our
laboratories. However, the aim of Interreg (CENTRAL
EUROPE) projects is oriented to a connection of the
scientific sector with society by the implementation
of established technological achievements for solving
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V projektu hodlame vyuZit nasich zkuSenosti v oblasti
biochemické konverze s cilem optimalizovat proces
Sity na miru skolnimu potravinovému odpadu a jeho
vlastnostem, ktery by mohl obsahovat vyznam inovace,
a ukotvit nase téma v povédomi prislusnych cilovych
skupin jako praktické Feseni schopné prispét k feSeni
problému potravinového odpadu.

Je ddleZité zminit, Ze v rémci FeSeni projektu foodCIR-
CUS bude vyuZito pFistrojového vybaveni Velké vyzkum-
néinfrastruktury - ENREGAT, ktery nam usnadni pFistup
ke vsem potrebnym zarizenim a jednotkdm pro Uspésné
splnéni cilii projektu foodCIRCUS.

Do projektu je zapojeno bezmala 10 instituci, iniciativ
a dalsich partnerd. Myslite si, Ze tato multioborova
spoluprdce pomiZe v jeho Feseni?

Predpoklddd se, Ze spoluprdce mezi zemémi v ramci
tohoto nadndrodniho projektu pomtZe podpofrit kultur-
nivyménu a uceni. Rizné zemé maji jedinecnou kulturu
stravovdni, stravovaci ndvyky i pfistupy a moznosti
naklddéni's odpady. Diky sdileni riznych pohledd se
zucastnéné strany mohou od sebe navzdjem ucit

a prizpisobovat Uspésné strategie svym vlastnim pod-
minkdm. Tato kulturni vyména rovnéz posili vzdjemné
porozuméni a vztahy mezi zdicastnénymi zemémi.

Nadndrodni spoluprdce umozni sladit ekologické
politiky a pfedpisy zabyvajici se obéhovymi modely

v oblasti sniZovani mnoZstvi potravinového odpadu.
Diky spoluprdci mohou stfedoevropské zemé harmoni-
zovat své pristupy, stanovit spolecné cile, zavést kon-
zistentni normy presahujici hranice a v ddsledku toho
spolecné prispét k cilim udrZitelného rozvoje

v EU a na celém svéte.

Vyméniovat siinovativni feSeni, vzdjemné se od sebe
ucit a zejména se vice poucit také z konkrétnich ndrod-
nich omezeni (napfiklad pokud jde o sniZovadni nad-
mérného zdsobovani Skolnich déti potravinami nebo na
téma recyklace) je cilem nadnarodni spoluprdce v ramci
tohoto projektu.

contemporary societal challenges. The success of an
Interreg project is primarily correlated to the mutual
cooperation and exchange of experience in different
fields and among different countries. In the project we
intend to use our experience in the field of biochemi-
cal conversion in order to optimize a process tailored
to the School’s food waste and its properties, which
might contain the meaning of innovation, and anchor
our topic in the minds of relevant target groups as a
practical solution able to contribute in solving the food
waste problem.

Itisimportant to mention, cooperation with the
technological project Large Research Infrastructure -
ENREGAT that is planned to be established in order to
facilitate our access to all the required equipment and
unit arrangements for the successful fulfilment of food
CIRCUS targets.

This project constitutes a multi-disciplinary collaboration
involving nearly 10 institutions, initiatives, and other
partners. Do you think that this scheme helps in the
success of a project?

Collaboration between countries in this transnational
project is anticipated to assist in fostering cultural
exchange and learning. Different countries have unique
food cultures and dietary habits, as well as approaches
and possibilities to waste management. By sharing
their diverse perspectives, participating stakeholders
can learn from each other and adapt successful strate-
gies to their own contexts. This cultural exchange will
also enhance mutual understanding and strengthen
relationships between the involved countries.

Transnational cooperation will allow for the alignment
of green policies and regulations addressing circular
models in the field of food waste reduction. By working
together, Central-European countries can harmonize
their approaches, set common goals, establish consi-
stent standards across borders, and as a result make

a collective contribution to EU and global sustainable
development objectives.

foodCIRCUS

V ramci Centra energetickych a environmentalnich
technologii spolupracuje na tomto projektu Institut
environmentalnich technologii spolecné s Centrem ENET.
MiiZete pribliZit dil¢i role svych pracovist?

Institut environmentdlnich technologii a Centrum
ENET maji' v projektu samostatnou roli, nicméné obé
pracovisté se budou podilet na optimalizaci odlisnych
udrZitelnych feseni pro zpracovani skolniho potravi-
nového odpadu. Konkrétné se innosti v laboratofi
Biochemickych procesd, Institutu environmentalnich
technologii zaméri na pfeménu bioodpadu ze Skolnich
jidelen na bioplyn a cenné pddni ldtky. Na druhé strané
se Centrum ENET zaméri na jinou realizaci bioodpa-

du pro vyrobu energetickych materidld s pouZitim
nizkoteplotni pyrolyzni metody zvané torefakce. Ackoli
kaZdé pracovisté bude demonstrovat riizné mozZnosti
zhodnocovdni potravinového odpadu, v ramci projektu
foodCIRCUS budou oba tymy vzdjemné spolupracovat
na dosaZeni spole¢ného cile. Tim je udrZitelné zpraco-
vani a zhodnocovani Skolniho potravinového odpadu
podle schématu biorecyklace.

To exchange innovative solutions, to learn from each
other and especially to learn more also from specific
national constraints (for example in terms of reducing
the overprovision of food to school children or at the
recycling topic) is the aim of the transnational coopera-
tion in foodCIRCUS project.

Within the Centre for Energy and Environmental
Technologies, the Institute of Environmental
Technologies is working on this project together with the
ENET Centre. Can you explain the specific roles of your
departments?

Each of the two Institutes has a discrete role in the
project, however, both partners will be involved in

the optimization of distinct sustainable solutions for
the school’s food waste treatment. In particular, the
activities in the Biochemical Processes Lab., Institute of
Environmental Technology will focus on the conversion
of bio-waste from school canteens into biogas and va-
luable soil improvers evaluating the process optimiza-
tion and scale-up. On the other hand, the ENET Centre
will spotlight a different implementation of bio-waste
for the generation of energy materials by applying a
low-temperature pyrolysis method called torrefaction.
Although each Institute will demonstrate a diverse po-
ssibility for the valorisation of food waste, in foodCIR-
CUS the two teams will act mutually towards a common
target of sustainable treatment and valorization of the
school’s food waste following a bio-recycling scheme.

Co-funded by
the European Union

foodCIRCUS

ilerreg

CENTRAL EUROPE
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7.ervna

Méli jsme tu Cest privitat
Jifiho Drbouta, vyrobniho
feditele spole¢nosti SKO-
DA AUTO a.s., na kratké,
ale intenzivni navstévé.

2024

June7th

We had the honor of
welcoming Jifi Drbout,

the Production Director of
SKODA AUTO a.s., for

a brief but intense visit.

18. cervence

Navstivila nas velvyslan-
kyné Lucie Sestadkova -
stald predstavitelka

CR v COREPER | (Vybor
stalych zastupcd vlad
Clenskych statd Evropské
unie).

July 18th

We were visited by Lucie
Sestdkovd, Deputy Head
of the Czech Permanent
Representation to the EU,
Permanent Representati-
ve to COREPER I, Amba-
ssador

17. cervence

K nam zavitali zastupci
Ministerstva zZivotniho
prostiedi, Pavlina Kaleto-
va a Ministerstva investi-
cii, regionalneho rozvoja
ainformatizacie SR, Matej
Puzder a Lukas Turiak.

July 18th

We were visited by re-
presentatives from the
Ministry of the Envi-
ronment, Pavlina Kaleto-
va, and from the Ministry
of Investments, Regional
Development and Infor-
matization of the Slovak
Republic, Matej Puzder
and Lukas Turiak.

9. zafi

Pro budouci rozsifovani
vodikovych technologii
a palivovych ¢lankl k nam
zavitala delegace Narodni
védecké rady programu
Energy Program. Delegace
provadéla prizkum po-
kroku v oblasti vodikové
energie v Ceské republice.

September 9th

In order to expand the

use of hydrogen energy
and fuel cell utilization

in the future, the Energy
Program of the National
Science Council delegation
wanted to conduct a site
survey of the progress of
Czech Hydrogen Energy.
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