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Wi—tmalr on social media

Vazené kolegyné, vazeni kolegové, drazi ¢tenafri,

srde¢né Vas vitame u druhého ¢&isla naseho newslette-
ru! Jsme nadseni, ze Vam mGzeme opét pfinést aktualni
informace a novinky z naseho vysokoskolského Ustavu
CEET. Dékujeme za Vasi podporu a pozitivni ohlasy na nase
prvni vydani.

V dal$im cisle se doctete o nasem lUspéchu v mezinarodni
soutézi Sustainability Impact Awards, coz ukazuje na nasi
neunavnou prdci a inovativni pfistup k FeSeni globalnich
energetickych vyzev. Jednou z dalSich zajimavosti, o které
se vtomto Cisle dozvite, jsou nase vyzkumné aktivity

v problematice recyklace nepotfebného textilu.

Seznamime Vas s nejnovéjsimi tuspéchy v oblasti pokroci-
lych materidld nové generace, coz predstavuje vyznamny
krok vpfed a otevira nové moznosti aplikaci v riiznych
primyslovych odvétvich.

V newslettru Vas také budeme informovat o nasich
aktivitach v boji proti mikroplastéim v Ceské republice

a snahdam o zpomaleni Siteni téchto neviditelnych hrozeb
azmirnénijejich dopadu na lidské zdravi, ekosystémy

a pfirodni procesy.

Budeme se vénovat také vyzkumu v oblasti explozi,
aivtomto Cisle bychom Vas radi opét pozvali k pfecteni
rozhovoru s jednim z nasich excelentnich védc(, tentokrat
v oblasti elektrotechniky, ¢imZ navazujeme na predchozi
snahu pfedstavit Vam vyjimecné osobnosti, které tvofi
zdklad naseho vysokoskolského tstavu v kazdém z nasich
Cisel.

V neposledni fadé Vam pfindsSime informace o aktivitach,
které na naSem ustavu vedou ke zvySeni péce o nase
vyzkumniky, nyni v oblasti podpory publikaéni ¢innosti,
kterd je klicova pro nds neustaly rozvoj a zajisSténi vysoké
kvality nasich védeckych vystupd.

Doufdme, Ze VAdm nase novinky pfinesou inspiraci

a nové poznatky. Dékujeme za Vasi podporu a tésime
se na dal3i sdileni nasich uspéchd.

Dear colleagues, dear readers,

Welcome to the second issue of our newsletter! We are
excited to bring you current information and updates
from our university institute CEET once again. Thank
you for your support and positive feedback on our first
edition.

In the next issue you will read about our success in the
international Sustainability Impact Awards competition,
which demonstrates our tireless work and innovative
approach to solving global energy challenges. Another
interesting topic you will learn about in this issue is our
research activities in the field of recycling unwanted
textiles.

We will introduce you to the latest achievements in
next-generation advanced materials, which represent
a significant step forward and open up new possibilities
for applications in various industrial sectors.

In the newsletter, we will also inform you about our
activities in the fight against microplastics in the Czech
Republic and our efforts to slow down the spread of these
invisible threats and mitigate theirimpact on human
health, ecosystems, and natural processes.

We will also be focusing on research in the field of
explosions, and in this issue, we would like to invite you
once again to read an interview with one of our excellent
scientists, this time in the field of electrical engineering.
This continues our previous efforts to introduce you to
exceptional individuals who form the foundation of our
university institute in each of our edition.

Last but not least, we bring you information about
activities aimed at increasing support for our researchers,
now in the area of support for publishing, which is crucial
for our continuous development and ensuring the high
quality of our scientific outputs.

We hope that our updates will bring you inspiration and
new insights. Thank you for your support, and we look
forward to sharing more of our successes with you.

Stanislav Misak

feditel CEET / Director of CEET
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https://www.facebook.com/ceetvsbtuo

USPECH
POLYGONU
CEETE

Unikatni objekt CEETe, ktery vznikl koncem lofiského roku
v aredlu VSB - TUO, zaujal v zahranici a ziskal ocenéni od
spolecnosti Schneider Electric. Nové védecké centrum
ocenila spole¢nost Schneider Electric v soutézi Sustai-
nability Impact Awards, ktera vyhleddva a vyzdvihuje
projekty vyznamné pfispivajici k dekarbonizaci a udrzitel-

nému rozvoji.

SUCCESS
OF THE CEETE
POLYGON

The unique facility CEETe, which was built at the end of

last year on the campus of the VSB - TUO, has attracted
attention abroad and was awarded by Schneider Electric.
The new scientific centre was recognized by Schneider
Electric in the Sustainability Impact Awards, which seeks
out and highlights projects that significantly contribute
to decarbonization and sustainable development.

SUSTAINABILITY IMPACT AWARDS:

Ceskou inovaéni scénu reprezentoval v mezinarodni
soutézi Schneider Electric polygon Centra energetickych
a environmentalnich technologii Vysoké Skoly banské -
Technické univerzity Ostrava. Ten je zafnym pfikladem
spoluprdce akademické a aplikacni sféry a také dlikazem,
7e se VSB-TUO hlési ke strategii udrzitelného rozvoje spo-
le¢nosti. Ocenéni si projekt zaslouzil diky svému védecké-
mu a praktickému pFinosu v oblasti dekarbonizace.

Nizkouhlikové technologie jako
nastroj k udrzitelné energetice

Mezi zakladni technologické celky je mozné Fadit labo-
ratof termochemické konverze s jednotkou plazmového
zplynovani umoznujici konverzi alternativnich paliv,
potazmo odpadd, na uzitecné formy energie - elektrickou,
tepelnou ¢i na chemické produkty, kde je kladen velky
dlraz na separaci vodiku. Vodik hraje kli¢ovou roli

v celkové energetické bilanci CEETe. S podporou laborato-
fe vodikovych technologii jsou analyzovany moznostijeho
¢isténi na potfebnou kvalitu dle potencialniho odbérate-
le, moznostijeho distribuce, uloZeni a findIniho uziti, a to
véetné plnici stanice s vystupnim tlakem jeden tisic bard.

Hlavnim cilem CEETe je s vyuzitim unikatniho labora-
torniho zadzemi a Spi¢kovych pracovniki demonstrovat
moznosti dekarbonizace energetiky, tj. odklon od energe-
tiky zavislé na fosilnich palivech k energetice udrzitelné,
vyuzivajici nizkouhlikové technologie s plnym respektem
k principlm cirkularni ekonomiky. Unikatnost feseni
spociva nejen ve vysoké technologické trovni a vyspélosti
jednotlivych zafizeni, ale zejména v jejich synergickém
propojeniv jeden funkéni celek s moznosti jeho Skalova-
telnosti, moduldrnosti a transportovatelnosti.

Budova CEETe byla koncipovana jako energeticky
sobéstacnd v ramci celorocniho provozu. Pfi designu byl
proto kladen velky dliraz na maximalni vyuziti ploch pro
ziskani energie a pro tento Ucel je soucdsti energetického
mixu budovy fotovoltaickd elektrdrna s unikdtnim umis-
ténim ve fasadé budovy kombinovana se stiesni instalaci.

il
CEET

The Czech innovation scene was represented in the
international competition by the polygon of the Centre
for Energy and Environmental Technologies of the VSB -
Technical University of Ostrava. The polygon is a shining
example of cooperation between the academic and
applied spheres and also proof of VSB-TUO‘s commitment
to the strategy of sustainable development of society.
The project deserved the award thanks to its scientific
and practical contributions to decarbonization.

Low-carbon technologies as a tool
for sustainable energy

The basic technological units include the laboratory of
thermochemical conversion with a plasma gasificati-

on unit enabling the conversion of alternative fuels, or
waste, into useful forms of energy - electrical, thermal or
chemical products, with a strong emphasis on hydrogen
separation. Hydrogen plays a key role in the overall ener-
gy balance of CEETe. With the support of the Hydrogen
Technology Laboratory, the possibilities of purifying it to
the required quality according to the potential custo-
mers are analyzed, along with options for its distribution,
storage, and final use, including a filling station with an
output pressure of one thousand bars.

The main goal of CEETe is to demonstrate the possibili-
ties of energy decarbonization using unique laboratory
facilities and top-notch professionals enabling a shift
away from fossil fuel-dependent energy to sustainable
energy using low-carbon technologies with full respect
for the principles of the circular economy. The uniqueness
of the solution lies not only in the high technological level
and sophistication of individual equipment but especially
in their synergistic integration into a functional unit with
the possibility of its scalability, modularity and transpor-
tability.

The CEETe building was designed to be energy self-suffi-
cient throughout the whole year. The design therefore
placed great emphasis on maximising the use of the areas
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Systém doplnuji vétrné turbiny s vertikalni osou otaceni,
které byly navrzeny specialné pro méstskou zastavbu.
Samotnd energetickd sobéstacnost je optimalizovdna

s podporou velkokapacitniho bateriového tloZisté s fize-
nim pomoci sofistikovaného dispecerského systému. En-
vironmentalni charakter CEETe je umocnén maximalizaci
vyuziti deStové vody pro sanitdrni ucely, hydroponickou
laborator a taktéz pro zdvlahu zelené stfechy a zejména
zelené fasady, kterd vytvari zajimavy kontrast k technicis-
tickému designu budovy.

Soucasti projektu byl také navrh mikrosité, takzvaného
microgridu, coz je samostatna elektricka sit, kterd umoz-
fuje generovat vlastni mistni elektfinu a vyuzivat ji tam,
kde je nejvice potieba.

Nové védecké centrum cili také na pFildkani pfednich
védcl z celého svéta. Stavba tohoto centra si vyZadala
investici ve vysi pfiblizné 400 miliond korun a slavnostni-
ho otevreni se dockala v fijnu lofiského roku.

SoutéZ Sustainability Impact Awards se kona od roku 2022
a hodnoti pfinos partnerskych projekt( spolecnosti v ob-
lasti dekarbonizace vlastnich provoz(i i mimo né. Vyhlase-

Hlavnim cilem CEETe je s vyuZitim unikdtniho
laboratorniho zazemi a spickovych pracovnik( de-
monstrovat moZnosti dekarbonizace energetiky.

The main goal of CEETe is to demonstrate
the possibilities of energy decarbonizati-
on using unique laboratory facilities and
top-notch professi-

onals enabling
a shift away
from fossil

fuel-de- Stanislav
pendent Misak
energy.

for energy generation and to this end, the building‘s ener-
gy mixincludes a photovoltaic power plant with a unique
placementin the building‘s facade, combined with a roof
installation, which is part of the building‘s energy mix.
The system is complemented by wind turbines with a ver-
tical axis of rotation, which were designed specifically for
urban areas. The energy self-sufficiency itself is optimi-
zed with the support of a large-capacity battery storage
system controlled by a sophisticated dispatching system.
The environmental character of CEETe is enhanced by ma-
ximizing the use of rainwater for sanitary purposes,

a hydroponic laboratory, and also for irrigating the green
roof and especially the green facade, creating an interes-
ting contrast to the building's technicist design.

The project also included the design of a microgrid, which
is a stand-alone electricity network that allows you to
generate your own local electricity and use it where it is
most needed.

The new scientific center also aims to attract top scien-
tists from around the world. The Sustainability Impact
Awards have been running since 2022 and assess the con-
tribution of the company‘s partner projectsin decarboni-

Vérime, Ze microgrid predstavuje budoucnost energetickych
Fesenivsude tam, kde je nezbytné zajistit stabilni a nezavislou
energetickou sit. VdZime si spoluprdce na tak vyjimecném projek-
tu, ktery ukazuje cestu k energetické transformaci 21. stoleti.

We believe that the microgrid represents the
future of energy solutions wherever a stable
and independent energy grid is

necessary. We appreciate
working together on
such an exceptional
project that points
the way to the
energy transfor-
mation of the 21st
century.

Pavel
Bezucky

SUSTAINABILITY IMPACT AWARDS:

ni leto$niho slavnostniho findle se uskutecnilo

3. dubna v rdmci Innovation Summitu v PaFizi. Titul
globdlni vitéz ziskalo celkem dvanact partner( Schneider
Electric, a to v kategoriich: Pfinos pro mou spolecnost,
PFinos pro mé zdkazniky a Pfinos pro mou spolecnost

v kategorii velkych a stfednich dodavateld. Do finale
postoupilo celkem sto zéstupcli z celého svéta véetné
vitéze narodniho kola z Ceska, kterym se stal inovaéni
polygon CEETe VSB-TUO.

CEET

sing its own operations and beyond. The announcement
of this year‘s grand final took place on April 3rd as part of
the Innovation Summit in Paris. A total of twelve Schne-
ider Electric partners were awarded the global title in
categories such as Contribution to My Society, Contributi-
on to My Customers, and Contribution to My Society in the
category of large and medium-sized suppliers. The final
featured a total of one hundred representatives from all
over the world, including the winner of the national round
from the Czech Republic, which was the CEETe innovation
polygon of VSB-TUO.

Schneider Electric i
Sustainability Impact i
Awards 2023

Y — il

VSB-TU Ostrava, CEET

s a country winner

for demonstrating sustainabilly leadership in
decarbonizng ther own operalicns
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SETKALI'JSMESE 2024 WE MET

15.dubna

Exkurze skupiny zakul ze
Stfedni Skoly elektrotech-
nicka v Ostravé

22.dubna

Delegace z Taiwanu,
kterd projevila velky
zajem o navazani budouci
spoluprdce, protoze je
ohromil nds polygon a zde
vyuzivané technologie.

April 15th

Excursion of a group of
students from the Secon-
dary School of Electrical
Engineeringin Ostrava

April 22nd

A delegation from Taiwan,
which expressed great
interest in establishing
future cooperation, as
they were impressed by
our testing facility and the
technologies used here.

23.dubna

Exkurze studentd
z Fakulty strojni a Fakulta
stavebni VSB-TUO

24.dubna

Navstéva vedeni OKD, a.s.
Roman Sikora, Jan Solich,
David Hajek, Radomir Stix,
JiFi Bubik.

April 23rd

Excursion of students
from the Faculty of
Mechanical Engineering
and the Faculty of Civil
Engineering at VSB-TUO

April 24th

Visit by the management
of OKD, a.s.: Roman Sikora,
Jan Solich, David Hajek,
Radomir Stix, Jifi Bubik.

ENERGETICKA EVOLUCE
MATERIALY

A TECHNOLOGIE
BUDOUCNOSTI

Vyvoj pokrocilych materidl(i nové generace vyzaduje
multidisciplinarni pFistup, ktery pfinasi propojeni ma-
teridlového vyzkumu s fyzikou, chemii a elektrochemii

s presahem do oblasti biologickych a ekologickych véd.
Na pFipravu téchto material jsou kladeny vysoké naroky,
at uz z pohledu pouzitych plivodnich surovin pro jejich
pfipravu, vlivu vyrobniho procesu na okolni zivotni pro-
stfedi, vykonnosti, i¢innosti, stability a Zivotnosti az po
konecnou fazi zivotniho cyklu produktu.

ENERGY EVOLUTION
MATERIALS AND
TECHNOLOGIES OF THE
FUTURE

The development of next-generation advanced materials
requires a multidisciplinary approach, which integrates
materials research with physics, chemistry, and electro-
chemistry, extending into the fields of biological and
environmental sciences. High demands are placed on the
preparation of these materials, whether in terms of the
original raw materials used for their preparation, the
impact of the manufacturing process on the surrounding
environment, performance, efficiency, stability, and du-

rability, up to the final phase of the product‘s lifecycle.

LI
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Pravé témto otdzkam se na VSB-TUO vénuji tymy expertd
ze vSech potiebnych oblasti. Zastoupenijsou chemici

a materidlovi védci, ale vyznamnou soucast tymu tvofi
také fyzikové. Synergické spojeni a vytvoreni vyzkumného
programu je poté klicovym prvkem k dosaZeni stanove-
nych cil@.

Vyzkumny program Materialy pro energetiku
a environmentalni aplikace

Vyzkumny program pod vedenim prof. Daniely Plaché
vznikl propojenim vyzkumu provddéného na Centru
nanotechnologii a Fakulté materialové technologické
VSB-TUO. Je rozdélen do péti aktivit, které spojuje téma
energie a s tim souvisejici vliv technologii na Zivotni
prostiedi. VSechny aktivity se ve svém programu zaméruji
na vyzkum a vyvoj pokrocilych materidlt nové generace,
které zajistuji budouci udrzitelny rozvoj a jsou odrazem
poZadavk( ze strany Evropské zelené dohody na neutralni
uhlikové technologie. Materidly budou vyvijeny a studo-
vany s ohledem na jejich tcinnost s pfihlédnutim

stfedi. At uz z hlediska vyuZzitych materialt a surovin,

¢i z pohledu vyrobnich postup(, tak z hlediska jejich likvi-
dace po pouziti. Tim zdsadnim pravidlem, které je pfi
navrhu novych material aplikovano, je pravidlo ,vy-
znamné neposkozovat“. Dllezitym pfinosem v dal$im
zkoumani je zapojeni dosavadnich poznatk( z oblasti
nanotechnologii do vyzkumu.

Vyzkumny program je zaméren na vyzkum a vyvoj materi-
alh a nanomateriall s vyuzitim v energetickych

a environmentdlnich oblastech. Jedna se o materialy pro
konverzi, akumulaci, skladovdni a transport energii, a to
energie tepelné, solarni Ci elektrické. DlleZitou ¢ast tvori
také vyvoj membran pro vodikové technologie a dalsi
primyslové aplikace. Program se nevénuje pouze témto
materialim, ale zaméFuje se i na vyzkum pro zvyseni
odolnosti vici korozi stavajicich energetickych zafizeni,
coz povede ke snizeni ztraty a zvySeni tcinnosti energe-
tického primyslu.

Teams of experts from all necessary areas are addressing
these questions at VSB-TUO. Chemists and materials sci-
entists are represented, but physicists are also an impor-
tant part of the team. The synergistic combination and
creation of a research program are then the key elements
in achieving the set goals.

Research Programme Materials for Energy
and Environmental Applications

Theresearch programme led by prof. Daniela Placha was
established by combining research carried out at the Na-
notechnology Centre and the Faculty of Materials Science
and Technology at VSB-TUO. It is divided into five activi-
ties, all united by the theme of energy and its related im-
pact on the environment. All activities in the programme
focus on research and development of advanced next-ge-
neration materials that ensure future sustainable deve-
lopment and reflect the requirements from the European
Green Deal for carbon-neutral technologies. Materials will
be developed and studied with a focus on their efficiency,
taking into account the lowest possible negative envi-
ronmental impact. Whether in terms of the materials and
raw materials used, or in terms of production processes
and disposal after use. The fundamental rule applied

in designing new materials is the principle of ,do no
significant harm.“ An important contribution to further
research is the incorporation of existing knowledge from
the field of nanotechnologies into the research process.

The research programme focuses on the research and de-
velopment of materials and nanomaterials for energy and
environmental applications. These materials are intended
for the conversion, storage, and transportation of ther-
mal, solar, and electrical energy. An important component
of the program is also the development of membranes
for hydrogen technologies and other industrial applicati-
ons. In the programme, we are not only focusing on these
materials, but also on research to increase the corrosion
resistance of existing energy equipment, which will lead
toreduced losses and increased efficiency in the energy
industry.

ENERGETICKA EVOLUCE: MATERIALY A TECHNOLOGIE BUDOUCNOSTI / || ||
ENERGY EVOLUTION: MATERIALS AND TECHNOLOGIES OF THE FUTURE |

Vyzkumny program fesi velmi aktudlni a atraktivni téma-
ta s vysokym potencidlem pro mezindrodni spolupraci.
Konverze, akumulace a skladovani ¢i transport energie
budou hrat klicovou roli ve spojeni s prechodem technolo-
gii zaloZenych na fosilnich palivech na technologie zelené,
bezemisni, uhlikové neutralni a tento prechod se neobe-
jde bez inovativnich material nové generace.

Pét oblasti vyzkumného programu

Prvni oblast je zaméfena na akumulaci a skladovani elek-
trické energie se zamérenim na vyzkum a vyvoj materialQ
pro baterie a superkondenzatory, kde je velky diraz kla-
den na Setrnost a udrZitelnost surovinovych zdroja

s eliminaci nebezpecnych a toxickych latek v jejich sloZeni.
Vyzkum je zaméren na jejich vy$si bezpecnost a Gcinnost
a na studium materiall pro baterie 4. a 5. generace, které
pFispé&ji k vyvoji baterii bez lithia a kobaltu. Regitelsky
tym vede prof. GraZzyna Simha Martynkova z Centra
nanotechnologii a v jejim tymu je zapojen i vyznamny
védec z oblasti elektrochemického ukladani energie

prof. Hatem Akbulut z vyzkumného centra SARGEM

a Sakarya University v Turecku, ktery byl pfedstaven

v minulém ¢isle newsletteru.

Druhou oblasti je vyzkum materidl( pro preménu solarni
energie a jeji skladovani ve formé chemickych paliv pod
vedenim doc. Kamila Postavy z Fakulty materidlové-
-technologické VSB-TUO, ktery pfinasi, mimo jiné, spo-
lupraci s nékolika pfednimi francouzskymi univerzitami.
Vyzkum je zaméFen na studium a vyvoj novych materidld

a systém pro generovani solarnich paliv monoliticky
integrujicich fotovoltaickou ¢ast, ktera je zdrojem potieb-
ného napéti, a elektrofotokatalytickou ¢ast umoznujici
vyrobu solarnich paliv bez nutnosti externiho elektrického
obvodu. Souédsti vyzkumu je rovnéz modelovani dyna-
mickych procest prenosd nosi¢li naboje a jejich méfeni
pomoci optické spektroskopie s ultrakratkymi laserovymi
pulsy.

Treti oblast se vénuje vyzkumu a vyvoji material( pro
akumulaci a transport tepelné energie pod vedenim prof.
BedFicha Smetany z Fakulty materidlové-technologické

CEET

The research programme addresses very current and
attractive topics with high potential for international
cooperation. Energy conversion, accumulation, storage,
and transportation of energy will play a key role in the
transition from fossil fuel-based technologies to green,
emission-free, carbon-neutral technologies, and this
transition will require innovative materials for the new
generation.

Five areas of the research programme

The first area focuses on the accumulation and storage of
electrical energy, with a focus on the research and deve-
lopment of materials for batteries and supercapacitors,
where a strong emphasis is placed on the conservation
and sustainability of raw materials with the elimination
of hazardous and toxic substances in their composition.
The research aims to enhance their safety and efficiency,
focusing on materials for 4th and 5th-generation batte-
ries that will contribute to the development of lithium
and cobalt-free batteries. The research team isled by
prof. Grazyna Simha Martynkova from the Nanotechno-
logy Centre and includes a prominent scientist in the field
of electrochemical energy storage, Prof. Hatem Akbulut
from SARGEM Research Centre and Sakarya University in
Turkey, who was featured in the last issue of the news-
letter.

The second area focuses on the research of materials for
the conversion of solar energy and its storage in the form
of chemical fuels, under the leadership of Assoc. Prof.
Kamil Postava from the Faculty of Materials Science and
Technology VSB-TUO, which brings, among other things,
cooperation with several leading French universities. The
research focuses on the study and development of new
materials and systems for generating solar fuels that
monolithically integrate a photovoltaic component, which
is the source of required voltage, and an electro-photoca-
talytic component enabling the production of solar fuels
without the need for an external electrical circuit. The
research also involves modeling dynamic charge carrier
transfer processes and their measurement using optical
spectroscopy with ultrashort laser pulses.
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VSB-TUO, ktery se svym tymem spolupracuje, mimo jiné,

s univerzitou v Oxfordu. V rdmci vyzkumného programu se
clenové resitelského tymu vénuji vyzkumu inovativnich,

k Zivotnimu prostfedi Setrnych, anorganickych a orga-
nickych materialQ, v pevné a v kapalné fazi, tzv. TESm -
»Thermal Energy Storage“ materialQ, pro moznou akumu-
laci a uvolfiovani tepelné energie, material( pro transport
tepelné energie (zejména HTF materidly - Heat Transfer
Fluids) a energetickych material( (EM) pro nizkoteplotni
a vysokoteplotni energetické aplikace.

Ctvrtou oblast pfedstavuje studium vlastnosti, modifikaci
a funkcionalizaci polymernich a kompozitnich materidld,
které tvofi zaklad membrdn ve vodikovych technologiich,
pouzivanych v elektrolyzérech a palivovych ¢lancich nebo
pfi separacich plynd. Diky Sirokym moZnostem slozZeni
budou polymerni a kompozitni membrany testovany pro
daldivyznamné aplikace, napfiklad v oblasti separace ply-
nd a par pro primyslové tcely, pro ¢isténi vod a vzduchu,
v oblasti materidl( se samoregeneracnimi vlastnostmi ¢i
s protindmrazovou ochranou nebo materidlt pro aditivni
technologie. Mezindrodni tym pod vedenim prof. Dani-
ely Plaché z Centra nanotechnologii navazal jiz nékolik
vyznamnych spolupraci v Ceské republice i zahraniéi,

ato v ramciuniverzitniho i primyslového prostoru.

Patd oblast se zabyva vyzkumem creepu, vysokoteplot-
ni koroze a Unavy a ma za cil zlep$it monitoring stavu
energetickych zafizeni a prodlouZit tak jejich Zivotnost.
Pod vedenim prof. Bohumira Strnadela se v této oblasti
fesitelsky tym zabyva vyzkumem mikrostruktury, ana-
lyzou svafovanych ¢asti a odhadem zbytkové Zivotnosti
komponent energetickych systéma v pribéhu jejich
planované technické Zivotnosti. Soucasti vyzkumu je
predikce kritickych hodnot materidlovych vlastnosti,
mezniho stavu komponent a poruchového stavu zafizeni
ve viceurovnovych pravdépodobnostnich modelech, na
jejichz zakladé Ize formulovat provozni pfistupy a plany
oprav. Cennym pfinosem tymu je i rozsahld spoluprace

s primyslovym sektorem.

The third area focuses on research and development of
materials for the accumulation and transportation of
thermal energy, led by prof. Bedfich Smetana from the
Faculty of Materials Science and Technology VSB-TUO. His
team collaborates, among others, with the University of
Oxford. Within the research programme, the members

of the research team are researching innovative, envi-
ronmentally friendly, inorganic and organic materials, in
solid and liquid phases, so-called TESm - ,Thermal Energy
Storage“ materials, for the possible accumulation and
release of thermal energy, materials for the transport of
thermal energy (especially HTF materials - Heat Transfer
Fluids) and energy materials (EM) for low and high-tem-
perature energy applications.

The fourth area involves the study of properties, modi-
fications, and functionalization of polymeric and com-
posite materials, which form the basis of membranesin
hydrogen technologies used in electrolyzers, fuel cells, or
gas separations. Due to the wide range of compositional
possibilities, polymer and composite membranes will be
tested for other important applications, such as gas and
vapor separation for industrial purposes, water and air
purification, materials with self-healing properties, anti-
-freezing protection, or materials for additive technolo-
gies. The international team led by prof. Daniela Placha
from the Nanotechnology Centre has already established
several important collaborations within the Czech Repub-
licand abroad in the university and industrial space.

The fifth area focuses on researching creep, high-tempe-
rature corrosion, and fatigue, aiming to improve condition
monitoring of power equipment to extend its lifetime.
Under the leadership of prof. Bohumir Strnadel, the
research teamin this area investigates microstructure,
analyzes welded components, and estimates the residual
life of energy system components during their planned
technical lifespan. The research includes the prediction
of critical values of material properties, component limit
state and equipment failure state in multilevel probabili-
stic models, on the basis of which operational approaches

ENERGETICKA EVOLUCE: MATERIALY A TECHNOLOGIE BUDOUCNOSTI /
ENERGY EVOLUTION: MATERIALS AND TECHNOLOGIES OF THE FUTURE

Do feseni projektu jsou zapojeny také Mgr. et Ing. Lucie
Vychodilova, Ph.D. s prof. Janou Hanclovou z Ekonomické
fakulty VSB-TUO. Multioborova spoluprace spoéiva v pro-
pojeni ekonomickych nastroji a modell s technickym
vyzkumem s cilem hledat optimalni feSeni i z ekonomic-
kého pohledu.

Projekt Refresh a Energy Lab

Spoluprdcijsme nabidlii pfi feSeni strategického Pro-
jektu Refresh, a to v oblasti vyvoje materidll pro envi-
ronmentdlni aplikace ve vyzkumném programu ,,\Vyzkum
environmentalnich a zdravotnich aspektl v oblasti
energetiky“ a ,Vyzkum v oblasti vyuzZiti druhotnych su-
rovin a alternativnich zdrojl energie“. Napfi¢ Projektem
Refresh se vzdjemné doplfiujeme s Materials-EnvilLab,
jejiz excelentni vybavenije nezbytné pro charakterizace
nami vyvijenych materialdl. Spolupraci v rdmci VSB-TUO
mame podporenou i propojenim s projektem operacniho
programu Jan Amos Komensky ve vyzvé Spickovy vyzkum
»,Materidly a technologie pro udrzitelny rozvoj“, znamy
pod zkratkou MATUR, jehoz hlavnim FeSitelem je prof.
Bohumir Strnadel a témata feSené v obou projektech se
vzdjemné dopliuji.

V ramci Ceské republiky spolupracujeme napfiklad

s Univerzitou Jana Evangelisty Purkyné, Matematicko-fy-
zikdlIni fakultou Univerzity Karlovy, Univerzitou Palackého
v Olomouci, véetné CATRIN, Vysokym uéenim technic-
kym v Brné, Technickou univerzitou v Liberci a s dal$imi.
V ramci zahranici spoluprdce jsou nasimi partnery napfi-
klad univerzity Northumbria University, ENSTA Bretagne,
ICTP-CSIC Madrid, Sakarya University, National Institu-
te of Material Physics, University of Lille, Washington
University in St. Louis a dal$i. Zajem o spolupraci projevili
také kolegové z némeckého Fraunhofer Institutu, prede-
v8im z Institutu chemické technologie v Pfinztal, kde

feSi podobna témata. Zajem o spolupraci projevila

i fada ceskych podnikatelskych subjektd, coz je velmi
dllezité, vzhledem k cilim Projektu Refresh a snahou

o posun k vy$$im urovnim technologické pfipravenosti.
Jsme viak otevieniibudoucim dal$im spolupracim

and repair plans can be formulated. Extensive collabora-
tion with industry is also a valuable contribution of the
team.

The project also involves Mgr. et Ing. Lucie Vychodilo-

va, Ph.D. with prof. Jana Hanclova from the Faculty of
Economics of VSB-TUO. The multidisciplinary cooperation
consistsin linking economic tools and models with techni-
calresearch in order to search for optimal solutions from
an economic point of view.

Project Refresh and Energy Lab

We have also offered cooperation in the strategic Project
Refresh, namely in the development of materials for en-
vironmental applications in the research programme ,Re-
search on environmental and health aspects in the field
of energy“ and ,Research on the Utilization of Secondary
Raw Materials and Alternative Energy Sources.” Across
Project Refresh, we complement each other with the
Materials-EnviLab, whose excellent facilities are essen-
tial for the characterisation of the materials we develop.
Our cooperation within the VSB-TUO is also supported by
connections with the project of the Jan Amos Komensky
Operational Programme in the Top Research Challenge
»Materials and Technologies for Sustainable Develop-
ment*, known under the acronym MATUR, whose principal
investigator is prof. Bohumir Strnadel, and the topics
addressed in both projects complement each other.

In the Czech Republic, we cooperate with Jan Evangelista
Purkyné University, Faculty of Mathematics and Physics
at Charles University, Palacky University in Olomouc,
including CATRIN, Brno University of Technology, Tech-
nical University in Liberec and others. Our international
partners include Northumbria University, ENSTA Bre-
tagne, ICTP-CSIC Madrid, Sakarya University, National
Institute of Material Physics, University of Lille, Washin-
gton University in St. Louis and others. Colleagues from
the German Fraunhofer Institute, especially from the
Institute of Chemical Technology in Pfinztal, where they
are working on similar topics, have also expressed inte-
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a budovani mezinarodnich tymi a vyméné expertd
z fad zkuSenych i mladych zacinajicich védca.

Pfedmétem projektu je samoziejmé dosdhnout vyty-
¢enych cilQ, jako je ndmi stanoveny vyvoj pokrocilych
materiall nové generace. Tento vyvoj jde ruku v ruce
spolecné se snahou o vybudovani modernich laboratofi

s mezinarodnim obsazenim, které budou atraktivni nejen
pro kolegy z Ceska, ale i ze zahrani¢i, stejné jako pro mladé
studenty, ktefi se teprve rozhoduji o své budouci kariéfe

a mifi za studiem pfedevsim do Prahy a Brna. Nasim cilem
je prildkat je do nasSich laboratofi, nebot v rdmci Fakulty
materialové technologické VSB-TUO mohou studovat fadu
zajimavych obor{, mimo jiné studijni program Nanotech-
nologie, a svou odbornost a praxi mohou zvySovat jak na
fakulté, tak v laboratofich Centra nanotechnologii. Vyuzit
mohou rovnéz nové budované sdilené laboratore, které
nyni vybavujeme novymi pfistroji, které doposud nebyly
na univerzité pofizeny. Ty budou slouzit napfiklad k cha-
rakterizaci membran nebo baterii a superkondenzatord,
materidll pro transfer a uchovavani tepelné energie Ci
pfistrojd pro testovani koroze oceli.

N&s program je zaméren na vyzkum a vyvoj
materidld a nanomateriali pro konverzi,
akumulaci, skladovani a transport ener-
gii, ale také na materidly pro vodikové
technologie a dalsi priumyslové aplikace.
Podstatnou ¢ast predstavuje rovnéz
vyzkum zvyseni odolnosti vici korozi
stdvajicich energetickych zarizeni,
sniZeni ztrat a zvyseni ucinnosti
energetického primyslu.“

il

restin collaboration. Anumber of Czech business entities
have also expressed interest in cooperation, which is very
important given REFRESH's goals to move towards higher
levels of technological readiness. However, we remain
open to future collaborations and the establishment of
international teams, as well as the exchange of experts,
both experienced and young scientists.

The aim of the project s, of course, to achieve the set
goals, such as the development of advanced next-gene-
ration materials. This development goes hand in hand
with the effort to build modern laboratories with an
international staff, which will be attractive not only for
colleagues from the Czech Republic, but also from abroad,
as well as for young students who are just deciding on
their future career and heading to Prague and Brno to
study. Our aim is to attract them to our laboratories, as
they can study a number of interesting fields within the
Faculty of Materials Science and Technology, including the
Nanotechnology study programme, and they can increase
their expertise and practice both at the Faculty and in the
laboratories of the Nanotechnology Centre and our newly
built shared laboratories, which we are now equipping
with new instruments not yet acquired at the University.
Those can be used for characterising membranes, batte-
ries and supercapacitors, materials for thermal energy
transfer and storage, or devices for testing the corrosion
of steels.

of the energy industry.“

Our programme focuses on the research and de-
velopment of materials and nanomaterials for
energy conversion, storage and transport, as
well as materials for hydrogen technology
and other industrial applications. A sig-
Daniela nificant part also involves research into
Placha enhancing the corrosion resistance of
existing energy facilities, reducing
losses, and increasing the efficiency

NEVIDITELNY

NEPRITEL
“MODERNI DOBY

Mikroplasty Ize chapat jako rliznorodé ulomky plastd
mensi nez pét milimetrd, které se vyskytuji ve vodé,

v pldé, ale i ve vzduchu jako soucdst jejich znecisténi

a staly se tak neviditelnym nepfitelem moderni doby.
Tyto miniaturni fragmenty, které pochazeji z rozpadu
vétsich plastovych predméti, kosmetickych vyrobki Ci
textilii, pronikaji do nasich ocean, pddy i vzduchu.
Zatimco plastové lahve a sacky jsou viditelné a snadno
rozpoznatelné mikroplast\/ zﬁstévajiskryté cozje cini
ské soli, pitné vodé i v potravinach, coz pfirozené vyvola-

va obavy o jejich vlivu na lidské zdravi a Zivotni prostFedi.

MICROPLASTICS
THE INVISIBL
_ENEMY.OF MODERN"

Microplastics can be understood as diverse fragments
of plastic smaller than five millimetres that are found

in water, soil and air as part of their pollution and have
become the invisible enemy of modern times. These tiny
fragments, originating from the breakdown of larger
plastic objects, cosmetic products or textiles, permeate
our oceans, soil and air. While plastic bottles and bags
are visible and easy to spot, microplastics remain hidden,
making them all the more dangerous. Scientists have
discovered their presence in sea salt, drinking water and
food, which naturally raises concerns about their impact
on human health and the environment.
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Vyskyt mikroplastl se netyka pouze mofia oceand, ale

i nds samotnych. Ryby a dalSi mo¥sti ZivoCichové cas-

to zaménuji tyto ¢astice za potravu, coz mlze vést k
jejich hromadéniv potravnim Fetézci. To znamen3, ze
mikroplasty tak mZzeme nevédomé konzumovat i my.
Odhaduje se, Ze ro¢né se do oceant dostdva az 8 miliond
tun plast(, které se postupné rozkladaji na mikroplasty.
Tento proces je urychlovan slunecnim zarenim, vinami

a dalsimi pFirodnimi faktory. Recyklace plastl bohuzel
neni dostatecné efektivni a mnoho plastového odpadu
kon¢i na skladkach nebo pfimo v pfirodé. Navic, i kdyzZ se
plasty recykluji, opakovanym zpracovanim dochazi k jejich
degradaci na mensi ¢astice. Pro zvladnuti toho problému
je proto nezbytné nejen zvysit usili v oblasti recyklace, ale
také snizit celkovou produkci plastl a hledat alternativni
materidly, které jsou Setrné&jsi k Zivotnimu prostredi.

Problematika mikroplast( v Zivotnim prostfedi neni
prozatim legislativné oSetfena. Na tirovni EU vSak probihd
diskuze s cilem zavést metody pro jejich stanoveni

a nastavit koncentracni limity pro jejich vypousténi

do Zivotniho prostfedi.

Jeden z projekt( feSenych v CEET na Institutu enviromen-
talnich technologii, ktery by mél k témto iniciativam pfi-
spét, je zaméfen pravé na sledovani mikroplast{ v Ceské
republice. Vyzkumna skupina Uprava a analyza vod, zaby-
vajici se mimo jiné studiem vyskytu a analyzy mikroplastd,
pracuje pod vedenim Dr. Martiny Vrablové na projektu

s nazvem ,Budovdni laboratornich kapacit pro stanoveni
mikroplastd v pitnych, povrchovych a odpadnich vodach
avsedimentech a Cistirenskych kalech.“

Projekt umoznil pofizeni nového pfistrojového vybaveni,
které napomUze ke kvalitativni a kvantitativni analyze
mikroplastd v pitné a podzemni vodé, povrchové
aodpadnivodé, precisténé odpadni vodé, Cistirenskych
kalech, sedimentech a zemédélské ptidé. Mimo to dojde
k vytvofeni metod odbéru vzorkd vody, sediment( a kall
a monitoringu mikroplastd v rliznych slozkach Zivotniho
prostfedi. To umozni identifikaci pfipadnych zdrojd vet-
né primyslového znecisténi a pomoci ekotoxikologickych

The problem of microplastics does not only concern seas
and oceans but also affects us directly. Fish and other ma-
rine animals often mistake these particles for food, which
can lead to their accumulation in the food chain. This
means that microplastics can be unknowingly consumed
by us. Itis estimated that up to 8 million tonnes of plas-
tics enter the oceans each year and gradually break down
into microplastics. This process is accelerated by sunlight,
waves and other natural factors. Unfortunately, plastic
recycling is not efficient enough and much plastic waste
ends up in landfills or directly in nature. In addition, even
when plastics are recycled, they are degraded into smaller
particles through repeated processing. To tackle this
issue, it is essential not only to increase recycling efforts
but also to reduce the overall production of plastics and
seek alternative materials that are more environmentally
friendly.

The issue of microplastics in the environment is not yet
covered by legislation. However, at the EU level, discussi-
ons are underway to introduce methods for their detecti-
on and set concentration limits for their release into the
environment.

One of the projects undertaken at CEET's Institute of
Environmental Technologies, which aims to contribute

to these initiatives, focuses specifically on monitoring
microplastics in the Czech Republic. The Water Treatment
and Analysis Research Group, which studies, among other
things, the occurrence and analysis of microplastics, is led
by Dr. Martina Vrablova. They are working on a project
titled ,,Building Laboratory Capacities for the Determina-
tion of Microplastics in Drinking, Surface, and Wastewa-
ter, and in Sediments and Sewage Sludge.“

The project has enabled the acquisition of new instru-
mentation that will assist in the qualitative and quantita-
tive analysis of microplastics in drinking and groundwa-
ter, surface and wastewater, treated wastewater, sewage
sludge, sediments and agricultural soils. In addition,
methods for sampling water, sediment and sludge and
monitoring microplastics in different environmental com-

MIKROPLASTY: NEVIDITELNY NEPRITEL MODERN| DOBY /
MICROPLASTICS: THE INVISIBLE ENEMY OF MODERN TIMES

testl bude stanovena nebezpecnost jednotlivych typt
mikroplastd (dle tvaru, chemického sloZzeni a podobné).

Reseni tohoto projektu pfinasi zdsadni posun ve schop-
nosti Ceské republiky ¢elit problému mikroplast(i. Diky
novym technologiim a zvySeni poCtu specializovanych
pracovist budeme moci efektivnéji monitorovat pritom-
nost mikroplastl v Zivotnim prostfedi. Tato iniciativa
umozni detailni studium Zivotniho cyklu a rozkladu mik-
roplastt, coZ povede k lep$imu porozuméni a formulaci
konkrétnich opatfeni. Nasim cilem je nejen zpomalit Sifeni
téchto neviditelnych hrozeb, ale také minimalizovat jejich
dopad na lidské zdravi, ekosystémy a pfirodni procesy.
Soucasti projektl je také komplexni chemicka analyza
odpadnivody a kal(, véetné stopové analyzy anorganic-
kych (kov() a organickych (Iéciv, pesticidd, PAH a jiné)
mikropolutantl metodami plynové a kapalinové
chromatografie.

Evropskou unii

Spolufinancovano ——
Ministerstvo Zivotniho prostredi

partments will be developed. This will allow the identifi-
cation of potential sources, including industrial pollution,
and the determination of the hazards of different types
of microplastics (based on shape, chemical composition,
etc.) through ecotoxicological tests.

The implementation of this project represents a significa-
nt advancementin the Czech Republic‘s ability to tackle
the problem of microplastics. Thanks to new technologies
and an increase in the number of specialised workplaces,
we will be able to monitor the presence of microplastics
in the environment more effectively. This initiative will
allow a detailed study of the life cycle and degradation

of microplastics, leading to a better understanding and
the formulation of specific measures. Our goal is not only
to slow the spread of these invisible threats but also to
minimize their impact on human health, ecosystems, and
natural processes. The project also includes comprehensi-
ve chemical analysis of wastewater and sludge, including
trace analysis of inorganic (metals) and organic (phar-
maceuticals, pesticides, PAHs, and more) micropollutants
using gas and liquid chromatography methods.

CEET
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MOHIT BAJA]

Rozhovor / Interview

»

CELOSVETOVE UZNAVANY
VEDEC V OBORU ELEKTROTECHNIKY

GLOBALLY RECOGNIZED SCIENTIST IN TH
FIELD OF ELECTRICAL ENGINEERING

Dékuji, Ze jste si na nds udélal ¢as. Rekl byste ndm néco o
sobé a o svych zdjmech a vyzkumu?

Jsem specializovany vyzkumny profesor na Graphic

Era v Dehradunu, Indii, kde vedu prilomovy vyzkum

v oblasti elektrotechniky. Diky pozoruhodné akade-
mické cesté, ktera vyvrcholila ziskdnim doktordtu na
uzndvaném Ndrodnim technologickém institutu v Dilli,
jsem se etabloval jako vyznamnd osobnost v oblas-

ti udrzitelné energie. Miij vyzkum zahrnuje vice neZ

300 publikaci, z nichZ vice nez 200 bylo publikovdno

v prestiznich ¢asopisech s indexem SCI. Tyto vysledky
podtrhuji mé odhodlani rozvijet védecké znalosti a Fesit
naléhavé problémy v oblasti obnovitelnych zdrojud ener-

Thank you for taking the time to speak with us. Could
you tell us a bit about yourself and your interests and
research?

I‘m a dedicated Researcher Professor at Graphic Era in
Dehradun, India, where | lead ground-breaking research
in electrical engineering. With a remarkable academic
journey culminating in a Ph.D. from the esteemed Na-
tional Institute of Technology in Delhi, I‘'ve established
myself as a prominent figure in sustainable energy.

My research journey spans over 300 publications, with
over 200 featured in prestigious SCI-indexed journals.
This prolific output underscores my commitment to
advancing scientific knowledge and addressing pressing
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gie a elektrotechniky. Moje publikace mi pfinesly piso-
bivy H-index 30 s vice neZ 3500 citacemi, coZ ukazuje

na siroky dopad mé prdce na celosvétovou vyzkumnou
komunitu. Podle neddvné studie provedené vyzkumniky
Z ICSR Lab, Elsevier B.V. a Stanfordovy univerzity jsem
sevletech 2021, 2022 a 2023 umistil mezi 2 % nejlepsich
védcli na svété. Mou vasni je zkoumani inovativnich Fe-
Seni sloZitych energetickych problémda a specializuji se
mimo jiné na elektromobily, obnovitelné zdroje energie,
distribuovanou vyrobu elektrické energie a na inteli-
gentni sité, které maji obrovsky potencial pro utvareni
udrzitelné budoucnosti. Aktivné vedu mladé doktoran-
dy a plsobim jako respektovany recenzent Spickovych
Casopist, napfiklad IEEE Transactions/Journals, ¢imZ
prispivam k rozvoji akademického vyzkumu.

Dékuji, Ze jste si na nds udélal éas. Rekl byste ndm néco
0 sobé a o svych zdjmech a vyzkumu?

Jsem specializovany vyzkumny profesor na Graphic Era
v Dehradunu, Indii, kde vedu prilomovy vyzkum

v oblasti elektrotechniky. Diky pozoruhodné akade-
mické cesté, kterd vyvrcholila ziskdnim doktoratu na
uzndvaném Ndrodnim technologickém institutu v Dillf,
jsem se etabloval jako vyznamna osobnost v oblas-

ti udrZitelné energie. MUj vyzkum zahrnuje vice nez

300 publikaci, z nichZ vice nez 200 bylo publikovdno

v prestiznich ¢asopisech s indexem SCI. Tyto vysledky
podtrhuji mé odhodlani rozvijet védecké znalosti a resit
naléhavé problémy v oblasti obnovitelnych zdroji ener-
gie a elektrotechniky. Moje publikace mi pfinesly piso-
bivy H-index 30 s vice neZ 3500 citacemi, coZ ukazuje

na siroky dopad mé prdce na celosvétovou vyzkumnou
komunitu. Podle neddvné studie provedené vyzkumniky
Z ICSR Lab, Elsevier B.V. a Stanfordovy univerzity jsem
sevletech 2021, 2022 a 2023 umistil mezi 2 % nejlepsich
védcli na svété. Mou vasni je zkoumani inovativnich Fe-
Seni sloZitych energetickych problémda a specializuji se
mimo jiné na elektromobily, obnovitelné zdroje energie,
distribuovanou vyrobu elektrické energie a na inteli-
gentni sité, které maji obrovsky potencial pro utvareni

CEET

challenges in renewable energy and electrical engi-
neering. Notably, my contributions have earned me

an impressive H-index of 30, with over 3500 citations,
reflecting the widespread impact of my work on the
global research community. | am ranked among the
World‘s Top 2% Scientists for three consecutive years
according to a recent study conducted by researchers
from ICSR Lab, Elsevier B.V., and Stanford University

in 2021, 2022, and 2023. My passion lies in exploring
innovative solutions to complex energy problems. | spe-
cialize in electric vehicles, renewable energy sources,
distributed generation, power quality, and smart grids,
which hold immense potential for shaping a sustainable
future. | actively mentor early career Ph.D. researchers,
and serve as a respected reviewer for top-tier journals

Thank you for taking the time to speak with us. Could
you tell us a bit about yourself and your interests and
research?

I‘m a dedicated Researcher Professor at Graphic Era in
Dehradun, India, where | lead ground-breaking research
in electrical engineering. With a remarkable academic
journey culminating in a Ph.D. from the esteemed Na-
tional Institute of Technology in Delhi, I‘ve established
myself as a prominent figure in sustainable energy.

My research journey spans over 300 publications, with
over 200 featured in prestigious SCl-indexed journals.
This prolific output underscores my commitment to
advancing scientific knowledge and addressing pressing
challenges in renewable energy and electrical engi-
neering. Notably, my contributions have earned me

an impressive H-index of 30, with over 3500 citations,
reflecting the widespread impact of my work on the
global research community. | am ranked among the
World‘s Top 2% Scientists for three consecutive years
according to a recent study conducted by researchers
from ICSR Lab, Elsevier B.V., and Stanford University

in 2021, 2022, and 2023. My passion lies in exploring
innovative solutions to complex energy problems. | spe-
cialize in electric vehicles, renewable energy sources,
distributed generation, power quality, and smart grids,
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udrZitelné budoucnosti. Aktivné vedu mladé doktoran-
dy a plisobim jako respektovany recenzent Spickovych
Casopisl, napfiklad IEEE Transactions/Journals, ¢imz
prispivdm k rozvoji akademického vyzkumu.

Pracujete na celé Fadé projektu, kterému se v soucasnosti
nejvice vénujete?

V souCasnosti mam na starosti vyznamny projekt
zaméreny na vytvoreni novych a pokrocCilych metod
pro zlepSeni efektivity a spolehlivosti infrastruktury
pro nabijeni elektrickych vozidel. Spolupracuji s velkym
tymem vyzkumnych pracovnik( a spole¢né se zamé-
fujeme na inovativni strategie pro feseni problémd
spojenych s nabijenim elektromobild, vCetné integrace
do sité, fizeni poptadvky a schopnosti riznych systémd
vzdjemné spolupracovat. Mym cilem je poskytovat
inteligentni feSeni pro nabijeni, které efektivné vyuzivd
energii, sniZuje zatizeni elektrické sité a nabizi bezpro-
blémové pouzivani pro uZivatele. Jeden ze zajimavych
projektl v mém portfoliu se zaméruje na zaclenéni
obnovitelnych zdrojii energie, jako je soldrni a vétrna
energie, do stdvajicich elektrickych siti. V rémci tohoto
projektu vyvijime pokrocilé Fidici algoritmy a techniky
fizeni sité, které usnadriuji bezproblémovou integraci
obnovitelnych zdroji energie a zdroveri zajistuji stabili-
tu a spolehlivost sité. Kromé toho se aktivné podilim na
vyzkumnych aktivitdch, které souvisi s distribuci vyro-
bené energie, zlepsovanim kvality elektrické energie

a technologiemi inteligentnich siti.

which hold immense potential for shaping a sustainable
future. | actively mentor early career Ph.D. researchers,
and serve as a respected reviewer for top-tier journals
like IEEE Transactions/Journals, contributing to advan-
cing academic research.

You are working on a number of projects which one are
you currently focusing on the most?

lam currently in charge of a significant project that
focuses on creating new and advanced methods to
improve the efficiency and reliability of electric vehicle
charging infrastructure. | am working with a diverse
team of researchers to investigate innovative stra-
tegies for tackling the challenges related to electric
vehicle charging, including grid integration, demand
management, and interoperability. My objective is to
provide intelligent charging solutions that efficiently
utilize energy, reduce stress on the power grid, and
offer seamless user experiences. One of the exciting
projects in my portfolio focuses on incorporating re-
newable energy sources, such as solar and wind power,
into existing electrical networks. In this project, we‘re
developing advanced control algorithms and grid man-
agement techniques to facilitate the seamless inte-
gration of renewable energy resources while ensuring
grid stability and reliability. Additionally, I'm actively
involved in research endeavors related to distributed
generation, power quality improvement, and smart grid
technologies.
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obnovitelnych zdrojii energie do nabijeci infrastruktury
predstavuje velkou vyzvu. Zajisténi spolehlivych

a efektivnich nabijecich Feseni vyZaduje nové techniky
a mezioborovou spolupréci predevsim z divodu pro-
meénlivosti soldrni a vétrné energie a potfebé optimali-
zovat interakci se siti. K pfekondni téchto prekaZek bylo
nezbytné mit hluboké znalosti o systémech obnovitelné
energie a technologiich elektrickych vozidel. Pro opti-
malizaci ucinnosti a udrZitelnosti bylo rovnéz zésadnf
vyvinout inovativni techniky integrace do sité.

Svij vyzkum zamérfujete do velmi aktudlnich oblasti.
Existuji néjaké potencidlni redlné aplikace Vaseho
vyzkumu? Co je podle Vas nejvice pfinosné?

Mdj vyzkum v oblasti elektromobili ma skutecné po-
tencidl zésadné zménit automobilovy primysl. Pfede-
vsim tim, Ze resi vyznamné problémy, jako je napfiklad
dojezdova vzddlenost, nabijeci infrastruktura a eko-
logicka udrZitelnost. S vyuZitim obnovitelnych zdroji
energie si lze pfedstavit budoucnost, v niz bude infra-
struktura pro nabijeni elektromobilt hrét roli také pri
udrZovani stability sité, zvysovani energetické odolnos-
ti a dosahovani uhlikové neutrality. Zavedeni komplexni
strategie pro elektrifikaci dopravy povede ke sniZeni
emisi sklenikovych plynd, posili stabilitu energetiky

a podpofi hospoddrsky rozvoj. Nad rémec této oblasti
ma mdaj vyzkum mnoho praktickych aplikaci v dopravé,
energetice a udrzitelnosti Zivotniho prostredr.

motivating me to continue exploring. Moreover, inte-
grating renewable energy sources into the charging
infrastructure presented distinct challenges. Ensuring
reliable and efficient charging solutions necessitates
new techniques and interdisciplinary collaboration,
given the variability of solar and wind power and the
need to optimize grid interaction. To overcome these
obstacles, it was essential to possess an in-depth
understanding of renewable energy systems and
electric vehicle technologies. Developing innovative
grid integration techniques was also crucial to optimize
efficiency and sustainability.

You focus your research on very current areas. Are there
any potential real-world applications of your research?
What do you consider to be the most beneficial?

Indeed, my research in electric vehicles has the poten-
tial to profoundly transform the automotive industry
by tackling significant challenges, including range
anxiety, charging infrastructure, and environmental
sustainability. Using sustainable energy sources we
envision a future in which electric vehicle charging
infrastructure plays a role in maintaining grid stabili-
ty, enhancing energy resilience, and achieving carbon
neutrality. The comprehensive strategy of adopting
electric transport decreases greenhouse gas release,
strengthens energy stability, and promotes economic
development. My research has many practical applica-
tions in several fields, such as transportation, energy,
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Obor elektrotechniky je velmi dynamicky. Jak se podle
Science is full of unexpected discoveries and findings. vds bude vyvijet v pFistim desetileti a jakou roli v tomto
Have you encountered anything like that during your vyvoji hraje Vas vyzkum? The field of electrical engineering is highly dynamic. How
research? do you see it evolving in the next decade, and what role

and environmental sustainability.
Véda je plnd mnohdy neocekdvanych objevd a zjisténi.
Setkal jste se béhem svého vyzkumu s né¢im takovym?
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Vyznamnou vyzvou, které jsem Celil, bylo optimalizova-
ni bateriovych systém( pro elektrickd vozidla. PFestoZe
doslo k vyraznému zlepseni technologie baterii, je stale
obtizné nalézt dokonalou rovnovdhu mezi energetickou
hustotou, Zivotnosti a ndklady. BEéhem své védecké
cesty jsem se setkal s neCekanymi zjisténimi, kterd mi
poskytla zasadni poznatky, ovlivnila mou strategii

a motivovala mé k dalsimu zkoumani. Integrace

Asignificant challenge | faced was optimizing battery
systems for electric vehicles. Although there have been
notable improvements in battery technology, fin-

ding the perfect equilibrium between energy density,
longevity, and cost is still challenging. During my jour-
ney, | encountered unexpected findings that provided
me with vital knowledge and influenced my strategy,

V nadchazejicim desetileti se ocekdva, Ze obor elekt-
rotechniky projde vyznamnymi zménami v dusledku
technologickych zlepseni, spole¢enskych poZadavki

a environmentdlnich obav. V dnesni dobé piné vyznam-
nych zmén, které se vyznacuji zavadénim digitalnich
technologii, distribuci energie a sniZovanim emisi
uhliku, je vyznam elektrotechniky pfi ovliviovani nasi
budoucnosti pomérné znacny. V tomto neustdle se

do you think your research will play in this development?

In the coming decade, the field of electrical enginee-
ring is expected to undergo significant changes due to
technological improvements, societal demands, and
environmental concerns. At this critical moment of
significant change marked by the adoption of digital
technology, distribution of power, and reduction of
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ménicim svété ma mdj vyzkum zésadni vyznam pro po-
souvdani hranic integrace obnovitelnych zdroju energie,
modernizace siti a systémd fizeni energie.

Spektrum Vaseho védeckého zdjmu se v priibéhu casu
meénilo. Je mezi tématy néjakd oblast, kterd je z Vaseho

V pribéhu mé profesni drahy se mé védeckeé zajmy vyvi-
jely a prizplsobovaly se ménicim se trendim v oboru

a potrebdam spolecnosti. S celosvétovym presunem
smérem k nizkouhlikové energetické budoucnosti
roste diiraz na integraci obnovitelnych zdrojd energie,
jako jsou soldrni a vétrnd energie, do elektrické siteé.

To prindsi fadu technickych vyzev tykajici se stability
sité, kvality energie a fizeni spotfeby energie. Hlavnim
zamérfenim mého studia v této oblasti je vytvoreni
pokrocilych Fidicich algoritmd, modeld pfedpovédi
spotfeby energie a pFistupy k optimalizaci sité. Dalsim
tématem, které mé velmi zajima, jsou elektromobily

a jejich integrace do dopravniho ekosystému. Vzhle-
dem k tomu, Ze vyuZivani elektromobild a dostupnost
dobijecich stanic pro elektromobily stéle roste, existuje
poptdvka po kreativnich Fesenich, véetné instalace
dobijeci infrastruktury, fizeni dopadu na energetic-
kou sit a pokroku v technologii baterii. Kromé toho se
intenzivné zajimam o vyuZiti umélé inteligence a metod
strojového uceni k feseni sloZitych problémd v oblasti
elektrotechniky. Zamérenim na tyto kritické oblasti
hodlam pFispét k vytvoreni praktickych feSeni, kterd
vyznamné ovlivni zpdsob vyroby, distribuce a spotfeby
energie v 21. stoleti.

Béhem své prdce jste jisté navadzal celou Fadu kontakti
a partnerstvi. Pomohlo Vam to pfi Vasem vyzkumu nebo
prispélo k dosaZeni vasich vyzkumnych cili?

Spolupracoval jsem s celou Fadou vyzkumnych pracov-

nikd, instituci a prdmyslovych partnerd. Tato spolupra-
ce vyznamné posilila mé vyzkumné dsili a hrdla zdsadni
roli v uspésich mych projektd. Diky témto vazbam

jsem si doplnil své znalosti, ziskal pFistup ke Spickovym
zafizenim a podilel se na multidisciplindrnich vyzkum-

carbon emissions, the importance of electrical enginee-
ring in influencing our future is quite significant. In this
ever-changing world, my research is critical to pushing
the boundaries of renewable energy integration, grid
modernization, and energy management systems.

The spectrum of your scientific interest has shifted over
time. Is there any area among the topics that is most
relevant from your point of view?

Throughout my professional journey, my scientific in-
terests have developed, aligning with the rising trends
in the discipline and society‘s immediate needs. With
the global shift towards a low-carbon energy future,
there is an increasing focus on incorporating renewable
energy sources like solar and wind into the electricity
grid. This poses numerous technical challenges with
grid stability, power quality, and energy management.
The primary objective of my study in this field is to
create advanced control algorithms, energy forecasting
models, and grid optimization approaches. Electric
vehicles and their integration into the transportation
ecosystem are another subject that | am highly interes-
ted in. As the use of electric vehicles and the availability
of EV charging stations continue to grow, there is a de-
mand for creative solutions to tackle issues, including
installing charging infrastructure, managing the impact
on the power grid, and advancing battery technology. In
addition, | am intensely interested in utilizing artificial
intelligence and machine learning methods to tackle
complex problems in the field of electrical engineering.
By focusing on these critical areas, | intend to help crea-
te practical solutions that will significantly influence
how we generate, distribute, and consume energy in
the 21st century.

Throughout your work, you have undoubtedly established
arange of contacts and partnerships. Has this helped

you in your research or contributed to achieving your
research goals?

During my professional journey, | have worked along-
side a wide range of researchers, institutions, and
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nych aktivitdch. Intenzivné spolupracuji s vyzkumnymi
pracovniky v oblasti obnovitelnych zdroji energie

a navazuji partnerstvi' s prestiznimi institucemi a védci
z celé fady zemi, jako jsou USA, Irsko, Ukrajina, Jihoaf-
rickd republika, Tunisko, Satidskd Arabie, Dansko, Cina,
AlZirsko, Egypt a dalsi. Spolupracuji ale také s kolegy

z Ceské republiky. J[menovité se Stanislavem Misdkem,
Lukdasem Prokopem a Vojtéchem Blazkem, se kterymi
jsme vydali jiZ nékolik ¢lankd a publikaci. Nejvice citova-
nym ¢ldankem, ktery jsme spolecné napsali je Kakouche,
Khoudir, Toufik Rekioua, Smail Mezani, Adel Oube-

laid, Djamila Rekioua, Vojtech Blazek, Lukas Prokop,
Stanislav Misak, Mohit Bajaj, and Sherif S. M. Ghoneim.
2022. ,Model Predictive Direct Torque Control and
Fuzzy Logic Energy Management for Multi Power Source
Electric Vehicles“ Sensors 22, no. 15: 5669. https://doi.
0rg/10.3390/522155669 a rovnéz publikace Sabyasachi,
Sidharth, Arvind R. Singh, Revati Godse, Supriya Jaiswal,
Mohit Bajaj, Ishan Srivastava, Vojtech Blazek, Lukas
Prokop, Stanislav Misak. “Reimagining E-mobility:

A holistic business model for the electric vehicle
charging ecosystem.” Alexandria Engineering Journal
/Alexandria Engineering Journal 93 (April 1, 2024):
236-58. https://doi.org/10.1016/j.aej.2024.03.004.

industry partners. This collaboration has significantly
enhanced my research efforts and played a crucial role
in the achievements of my projects. Through these
connections, | have utilized complementary knowledge,
gained access to cutting-edge facilities, and participa-
ted in multidisciplinary research activities. | collaborate
extensively with researchers in the field of renewable
energy, establishing partnerships with prestigious
institutions and scholars from a wide range of count-
ries, such as the U.S.A., Ireland, Czech Republic, Ukraine,
South Africa, Tunisia, Saudi Arabia, Denmark, China,
Algeria, Egypt and others. But | also work with collea-
gues from the Czech Republic. Namely with Stanislav
Misdk, Lukds Prokop and Vojtéch BlaZek, with whom we
have already published several articles and publicati-
ons. The most cited article we have written together is
Kakouche, Khoudir, Toufik Rekioua, Smail Mezani, Adel
Oubelaid, Djamila Rekioua, Vojtech Blazek, Lukas Pro-
kop, Stanislav Misak, Mohit Bajaj, and Sherif S. M. Gho-

neim. 2022. ,,Model Predictive Direct Torque Control and

Fuzzy Logic Energy Management for Multi Power Source
Electric Vehicles“ Sensors 22, no. 15: 5669. https://doi.
0rg/10.3390/s22155669 and also the publication Sabya-
sachi, Sidharth, Arvind R. Singh, Revati Godse, Supriya
Jaiswal, Mohit Bajaj, Ishan Srivastava, Vojtech Blazek,
Lukas Prokop, Stanislav Misak. “Reimagining E-mobi-
lity: A holistic business model for the electric vehicle
charging ecosystem.” Alexandria Engineering Journal
/Alexandria Engineering Journal 93 (April 1, 2024):
236-58. https://doi.org/10.1016/j.aej.2024.03.004.

As I mentioned earlier, the field of electrical engineering
is very dynamic. Where do you get information about the
latest developments and trends? Do you have any proven
sources or platforms that you rely on for information?

To stay updated on the latest developments and
trends, | employ a multifaceted approach that involves
leveraging diverse resources and platforms to access
timely and relevant information. One of the primary
sources of information is scholarly literature, including
peer-reviewed journals, conference proceedings, and
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Jak jsem jiz zmirioval, tak obor elektrotechniky je velmi

dynamicky. Odkud ¢erpate informace o nejnovéjsim
vyvoji a trendech? Mate néjaké osvédcené zdroje nebo
platformy, na které se pfi ziskdvani informaci spoléhdte?

Abych byl neustdle v obraze o nejnovéjsim vyvoji

a trendech, pouZzivdm mnohostranny pristup. Ten zahr-
nuje vyuZivani riznych zdroji a platforem pro pristup

k aktudlnim a relevantnim informacim. Jednim

z hlavnich zdrojii informaci je odborna literatura,
véetné recenzovanych ¢asopisd, konferencnich
sborniki a akademickych publikaci. Tyto publikace mi
poskytuji pfehled o nejmodernéjsim vyzkumu, novych
trendech a inovativnich technologiich, coZ mi umoZriuje
mit aktudlni informace o vyvoji v mé oblasti plsobnosti.
Kromé odborné literatury vyuZivam online databdze

a digitdlni repozitdre pro pristup k vyzkumnym ¢lan-
kim, preprintim a technickym zpravdm po celém
Sveté.

VSeobecny pokrok ve Vasem oboru v uplynulych letech
md zdsadni vliv i na nase Zivoty. Myslite si, Ze v pFistich
letech dojde k nécemu, co zplsobi revoluci v oboru
elektrotechniky?

V oblastivyroby elektrické energie doslo k nékolika
vyznamnym pokrokim, véetné rozsahlého vyuZivani
technologii obnovitelnych zdroji energie, jako jsou fo-
tovoltaické ¢ldnky, vétrné turbiny a systémy skladovani
energie. OCekdva se, Ze tyto pokroky trvale zméni podo-
bu odvétvi vyroby energie. Pokrok ve vyvoji shromaZdo-
vani, uchovavani a vyuZivani obnovitelnych zdroji ener-
gie usnadni Sirsi zavadéni ekologicky Setrnych zdroji
energie, ¢imzZ se sniZi zavislost na neobnovitelnych
zdrojich a zmirni se dopady na zménu klimatu. Zavadéni
elektromobild a potfebné infrastruktury vyrazné pro-
méni automobilovy primysl a odvétvi dopravy. Pokrok
v technologii baterii, nabijeci infrastrukture a integraci
vozidel do sité optimalizuje efektivitu, funkénost a eko-
logi¢nost dopravnich systémd, coZ povede ke sniZzeni
emisi a zlepseni kvality ovzdusi.

academic publications. These publications provide insi-
ghtsinto cutting-edge research, emerging trends, and
innovative technologies, allowing me to stay abreast
of developments in my area of expertise. In addition to
scholarly literature, | utilize online databases and di-
gital repositories to access research papers, preprints,
and technical reports worldwide.

The general progress in your field in recent years has had
a significant impact on our lives. Do you think something
will happen in the next few years that will cause a
revolution in the field of electrical engineering?

Several notable advancements have been made in

the power generation landscape, including exten-
sively utilizing renewable energy technologies like
solar photovoltaic, wind turbines, and energy storage
systems. These advancements are expected to reshape
the power generation industry persistently. Progress
in the development of renewable energy collection,
retention, and incorporation will facilitate the wider
implementation of environmentally friendly energy
sources, thereby decreasing dependence on non-rene-
wable resources and alleviating the impact of climate
change. Implementing electric vehicles and the nece-
ssary infrastructure will significantly transform the
automotive industry and transportation sector, known
as the electrification of transportation. Advancements
in battery technology, charging infrastructure, and
vehicle-to-grid integration will optimize transportation
systems‘ effectiveness, functionality, and eco-friend-
liness, resulting in decreased emissions and enhanced
air quality.

Do you have any advice or recommendations that you
would give to aspiring electrical engineers or researchers
who are just beginning their academic or professional
journey in this field?

First and foremost, develop a solid understanding of
fundamental principles and theories while being open
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Mate néjakou radu nebo doporuceni, kterou byste
dal za¢inajicim elektrotechnickym inZenyrim nebo
vyzkumnym pracovnikim, ktefi praveé zacinaji svou
akademickou nebo profesni cestu vtomto oboru?

V prvni fadé je nutné si osvojit znalosti zékladnich prin-
cipl a teorii a byt otevien mezioborovym pohledim

a novym technologiim. Solidni znalost matematiky,
fyziky a technickych zékladd je pfedpokladem pro po-
krocilé koncepty a inovace. RovnéZ je nutné adoptovat
myslenku celoZivotniho vzdélavani a aktivné vyhle-
ddvat prileZitosti k neustalému vzdélavani, zvysovani
kvalifikace a profesnimu rozvoji. Urcité bych doporucil
se zapojit do projekt( a stazi, které vam pfinesou prak-
tické dovednosti. Tyto zkuSenosti vam umozni aplikovat
teoretické znalosti v redlném svété a poskytuji cenny
vhled do priimyslovych postupii a vyzev. Ucast

na vyzkumnych projektech, designérskych soutézZich

a spolec¢nych akcich podporuje kreativitu, schopnost
resit problémy a uéi tymoveé prdci, coZ jsou klicové pred-
poklady pro dosaZeni uspéchu v oboru. V neposledni
fadé bych doporucil aktivné vyhleddvat prileZitosti ke
spolupréci s kolegy vyzkumniky a odborniky z primyslu,
protoZe mezioborovd partnerstvi mohou vést k pre-
vratnym objevim a pokroku.

Moje vyzkumnd cesta se vyznacuje neunav-
nou snahou o excelenci a odhodldnim

provddét relevantni vyzkum s do-
padem a vizi udrZitelnéjsiho svéta
pohdnéného obnovitelnou energii

tointerdisciplinary viewpoints and emerging tech-
nologies. A solid knowledge of mathematics, physics,
and engineering fundamentals is the foundation for
advanced concepts and innovations. Furthermore,
adopt a mindset of lifelong learning and actively pursue
opportunities for ongoing education, skill enhance-
ment, and professional advancement. Additionally, it is
advisable to actively seek out and engage in practical
opportunities such as hands-on experiences, projects,
and internships. These experiences allow applying
theoretical knowledge in real-world contexts, providing
valuable insights into industry practices and challen-
ges. Participating in research projects, design competi-
tions, and collaborative endeavors promotes creativity,
problem-solving aptitude, and teamwork skills crucial
for achieving success in the field. Last but not least,
remember to actively seek collaboration opportunities
with fellow researchers and industry professionals, as
interdisciplinary partnerships can lead to ground-brea-
king discoveries and advancements in the field.

My research journey is characterized by
a relentless pursuit of excellence, a
commitment to impactful research,
and a vision of a more sustainab-

le world powered by renewable

energy.
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RECYKLACE“'
NEPOTREBNEHO TEXTILU
INOVATIVNI RESEN| PRO
OCHRANU ZIVOTNIHO
PROSTREDI A VYROBU

ENERGIE

Celosvétova produkce vldken dosahla v minulych letech
hodnoty 112,5 miliond tun a do roku 2030 se ocekava jeji
narlst 0 32 % na hodnotu 149 milion{ tun. Na jednu osobu
tak pripada celych 17,5 kilogram textilii. Takzvana rychla
moda a obtize pFi vyuziti pouzitych textilii pfispivaji
kjejich nelegdlnimu sklddkovani, coz ma nepfiznivy do-
pad na zZivotni prostfedi. Védci z Vyzkumného energetic-
kého centra se proto zabyvaji feSenim tohoto problému
avénuji se i otdzkam nakladani s pouzitym textilem.

UNWANTED TEXTIRESH:
INNOVATIVE SOLUTION
FOR ENVIRONMENTAL
PROTECTION AND ENERGY
PRODUCTION

Global fibre production has reached 112.5 million tons in

recent years and is expected to increase by 32 % to 149 B
million tons by 2030. This equates to 17.5 kilograms of k_‘
textiles per person. The phenomenon so-called fast fashi-
on and the difficulties of utilizing used textiles contribute
to theirillegal dumping, which has a negative impact on
the environment. Therefore, scientists from the Research
Energy Centre are addressing this issue and focusing on
the management of used textiles.

RECYKLACE NEPOTREBNEHO TEXTILU /
RECYCLING OF UNWANTED TEXTILES

Soucasné pouzivané metody recyklace jsou spojeny s vy-
sokou environmentalni zatézi a takto zpracované produk-
ty se vyznacuji nizsi kvalitou a obsahem dalSich tézkych
kov(. )de naptiklad o arzen, kadmium, méd, olovo, zinek
a chrom, ktery je obsazen u koZenych vyrobkd. Vyskyt
téchto prvkl mdze byt ovlivnén pfitomnosti dalsich ¢asti
obleceni ve smési textilnich vldken, jako jsou napfiklad
plastové knofliky a gumy.

Alternativni paliva, produkovana z pouzitého textilu, jsou
v porovnani s jinymi pevnymi palivy charakterizovany
dobrymi parametry. Maji nizky obsah popela, vihkosti

a siry a relativné vysokou vyhfevnost na trovni 20 M)/kg.
Ve srovnani s jinymi druhy odpadu nebo fosilnimi palivy
je obsah tézkych kovi, zejména rtuti, v odévech vyrazné
nizsi. Textilie pouzivané jako palivo maji ve vétsiné pfipa-
dd také nizky obsah chloru. Podobné ale jako u biomasy
jsou tyto hlavni parametry proménlivé, coz miizZe, navic
pfi vysokém obsahu siry v baviné a dusiku v akrylatech,
limitovat jejich vyuzZiti pfi produkci energie.

Pouzity textil je vSak mozné uspésné vyuzit vtermo-
chemickych konverznich procesech za pouziti pyrolyzy,
vcetné katalytické pyrolyzy a v procesu plynofikace k vy-
robé standardizovanych SRF paliv (tuhych recyklovanych
paliv), ktera mohou do roku 2030 celosvétové nahradit az
3 % spotfebovaného uhli. Zpracovani pouzitych textilii na
palivo také prispéje k eliminaci nelegdlnich sklddek, coz je
zvlasté dllezité pro rozvojové zemé a napomze

k dekarbonizaci priimyslu.

PouZiti tohoto paliva miZe pFispét jak ke snizeni spotieby
uhli, tak k niz§im emisim oxidu uhli¢itého. Z tohoto pohle-
du mGze byt vyroba paliva z pfirodnich a umélych celuld-
zovych vldken velmi zadouci, protoZe jeho emisni faktor
oxidu uhlic¢itého je podobny jako u rostlinné biomasy,
nicméné pro syntetické vidkno byl emisni faktor odhad-
nut na drovni fosilnich paliv. Rozumnym feSenim se zda
byt vyuziti textilu jako slozky pro vyrobu SRF a RDF paliv,
coz umoznijak zlep$eni, tak stabilizaci parametrd paliva.

CEET

Current recycling methods are associated with high
environmental burdens and the products processed in
this way are characterised by lower quality and content
of additional heavy metals. These include, for example,
arsenic, cadmium, copper, lead, zinc and chromium, which
are found in leather products. The presence of these
elements can be affected by other components of the
clothing in the textile fiber mix, such as plastic buttons
and rubber.

Alternative fuels produced from used textiles are
characterized by good parameters compared to other
solid fuels. They have a low ash, moisture and sulphur
content and a relatively high calorific value of 20 M)/

kg. Compared to other types of waste or fossil fuels, the
content of heavy metals, especially mercury, in clothing
is significantly lower. Textiles used as fuel also generally
have a low chlorine content. However, similar to biomass,
these main parameters are variable, and high sulfur
contentin cotton and nitrogen in acrylics can further
limit their use in energy production.

However, used textiles can be successfully used in
thermochemical conversion processes using pyrolysis, in-
cluding catalytic pyrolysis, and in the gasification process
to produce standardised SRF fuels (solid recycled fuels),
which can replace up to 3 % of the coal consumed globally
by 2030. Processing used textiles into fuel will also contri-
bute to the elimination of illegal dumping, which is par-
ticularly important for developing countries and finally it
will help decarbonise industry.

The use of this fuel can contribute to reducing coal
consumption and lowering carbon dioxide emissions.
From this point of view, producing fuel from natural and
synthetic cellulosic fibre may be very desirable, as its
carbon dioxide emission factor is similar to that of plant
biomass. However, for synthetic fibre the emission factor
has been estimated at the level of fossil fuels. A reasona-
ble solution seems to be using textiles as a component for
producing SRF (Solid Recovered Fuel) and RDF (Refuse-
-Derived Fuel), which will allow both the improvement
and stabilization of fuel parameters.
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VE VYZKUMU EXPLOZI
UNIKATNIVYBUCHOVY
AUTOKLAV ODHALUJE
TAJEMSTVI NiZKOTE=
PLOTNICH EXPLOZI

Védci CEET z Vyzkumného energetického centra maji

k dispozici jedine¢né zarizeni, které méni pravidla hry

v oblasti vyzkumu explozi. Jedna se o vybuchovou komo-
ru, zndmou téz jako vybuchovy autoklav, v niz mohou
jako jedni z mala na svété studovat parametry explozii za
nizkych teplot. Vybuchové autokldvy maji podobu uzavie-
né komory, které odolavaji vysokym tlakiim, a proto

v nich Ize zkoumat vybuchovy tlak riiznych latek, zejména
primyslovych prachd, primyslovych plynl nebo kapalin.
Cilem zkoumani je zjistit vybuchové parametry sledova-
nych latek, a napfiklad tak odvratit nebezpeci detonace

v priimyslovych provozech.

INNOVATION

IN EXPLOSION RESEARCH
UNIQUE EXPEOSION

I 4« AUTOCLAVE REVEALS
=1 ' SECRETS OF LOW-
TEMPERATURE EXPLOSIONS

Scientists at CEET from the Energy Research Centre have

access to a unique device that is changing the game in
explosion research. It is possible due to an explosion

chamber, also known as an explosion autoclave, which
allows them to study explosion parameters even at low
temperatures, a capability possessed by only a few in
the world. Explosion autoclaves are closed chambers
that can withstand high pressures, making it possible to
examine the explosive pressure of various substances,
particularly industrial dust, gases, or liquids. The goal of
this research is to determine the explosion parameters
of the substances under study, which can, for example,
help prevent the danger of detonation in industrial
operations.

INOVACE VE VYZKUMU EXPLOZI /
INNOVATION IN EXPLOSION RESEARCH

Zatizeni za zhruba 5,3 milionu korun pfinasi revoluéni
moznosti v poznani explozivnich reakci za nizkych teplot.
V ramci akreditované laboratofe tak poskytuje nejen
cenné informace védclim, ale otevird také dvefe pro nové
komer¢ni partnery. Podle Jana Skiinského z Vyzkumného
energetického centra se na svété vyskytuje zhruba 200
vybuchovych komor v 58 laboratofich.

Vybuchova komora, vyrobend na miru, nabizi unikatni
moznosti a je vyjimecna z nékolik dlivod. Prvnije ten, Ze
komoru Ize vyhfivat az na 50 stupid Celsia a ménit tim
vstupni podminky vybuch(. Toto dokdZe maximéiné deset
autoklavid na svété. Druhou vyhodou tohoto zafizenije
skute¢nost, Ze miizeme komoru i chladit az do minus

85 stupn Celsia, a to nema ve svété obdoby.

Vyzkumnici na tomto zafizeni zjistuji napfiklad maximal-
ni vybuchovy tlak zkoumanych latek a rychlost, jakou
tento tlak narlstd. Pozornost vénuji predevsim chovani
|atek pFi nizkych teplotdch, coz je oblast, kterd je dosud
védecky nedostatecné prozkoumana. S rostouci teplotou
tyto parametry klesaji, coz védci na réiznych mistech svéta
potvrdili v uplynulych deseti letech. Nas naopak zajima,
jak vysoky mUze vybuchovy tlak byt pfinizkych teplotach.
Domnivdme se, Ze vazby v molekulach se po zahtati daji
do pohybu a pak staci maly podnét k iniciovani vybuchu.
Soucasné ale rozkmitanim vazeb molekuly energii ztraceji,
takZe ta energie pfeménéna do vybuchu je mensi. Kdyz ale
materiél zmrazime, vazby témer zastavime jsou pevnéj§|'
gie se uvolni mnohem vice. T0Je pfesné ten mechamsmus,
ktery zkoumame.

Vybuchova komora slouzi nejen pro akademicky ucely,
ale do vyzkumu s novym typem komory se zapojili

i studenti. Jde o dal3i aspekt, ktery nas odliSuje od ostat-
nich, protoze zadna z vybuchovych komor na svété neni
soucasti univerzitniho vybaveni. Véfime, Ze diky zapojeni
studentl mdzZeme vytvofit velmi silny tym. JiZ nyni na
starsich typech komor napsali studenti z Fakulty bezpec-
nostniho inzenyrstvi a Fakulty strojni VSB - TUO béhem
péti let zhruba 40 diplomovych praci. Slo ale i o zahrani¢ni
studenty z Belgie, Francie, Némecka a Itdlie. To ukazuje
na typicky pfiklad interdisciplinarniho vyzkumu, ktery je
velmi zadouci.

The device, costing approximately 5.3 million CZK, brings
revolutionary capabilities in understanding explosive
reactions at low temperatures. Within the accredited
laboratory, it not only provides valuable information to
scientists but also opens doors to new commercial part-
ners. According to Jan Skfinsky from the Energy Research
Centre, there are about 200 explosion chambersin 58
laboratories worldwide.

The custom-made explosion chamber offers unique po-
ssibilities and is exceptional for several reasons. The first
isthatitis possible to heat the chamber up to 50 degrees
Celsius and change the input conditions of the explosions.
Only about ten autoclavesin the world can do this. The
second advantage of the device is that we can also cool
the chamber down to minus 85 degrees Celsius, which is
unprecedented in the world.

Researchers use this device to determine, for example,
the maximum explosion pressure of the substances being
studied and the rate at which this pressure increases.
They particularly focus on the behavior of substances at
low temperatures, an area that has been scientifically
underexplored. With increasing temperatures, these pa-
rameters decrease, as confirmed by scientists worldwide
over the past decade. Conversely, we are interested in
how high the explosion pressure can be at low temperatu-
res. We believe that the bonds in molecules start to move
upon heating, and then a small trigger is sufficient to
initiate an explosion. However, when the bonds vibrate,
the molecules lose energy, so the energy converted into
the explosion is less. But when we freeze the material, the
bonds almost stop, become stronger, and are much har-
der to break. But if it does, much more energy is released.
This is exactly the mechanism we are investigating.

The explosion chamber is used not only for academic pur-
poses but also involves students in research with the new
type of chamber. Thisis another aspect that sets us apart
from others because none of the explosion chambers
worldwide are part of university equipment. We believe
thatinvolving students can help us create a very strong
team. Already, students from the Faculty of Safety Engi-
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Vybuchova komora je soucdsti akreditované laboratofe
aslouzii pro komeréni vyzkum. Zjistovali jsme napfiklad,
jak moc mize bouchnout koksarensky plyn, ale napfiklad
i slad, hlinik, Zelezo, kakao, kofeni nebo détska vyziva.
Na zakladé zjisténi téchto parametrd pak mohou firmy
stanovit protivybuchovd opatfeni. Moznost sledovat pa-
rametry za nizkych teplot vyuzivame i pfi studiu vodiku
v souvislosti s chystanou vodikovou stanici v regionu.
Minus 40 stupn( Celsia je zhruba teplota, pfi které se
bude davat stlaceny vodik do automobild. Je tedy
potieba védét, jak se bude chovat.

Prostfednictvim tGspéch(l v této oblasti se nam povedlo
navazat spoluprdci s novymilaboratofemi. Jmenovité Slo
o Adinex NV, Noorderwijk, Belgium, Bundesanstalt fir
Materialforschung und -priifung (BAM), Berlin, Germany,
Experimental Mine “Barbara” of Central Mining Institute,
Mikotéw, Poland, IBEXU, Freiberg, Germany, INERIS, Ver-
neuil-en-Halatte, France, INSEMEX, Petrosani, Romania,
Montanuniversitat Leoben, Leoben, Austria, Northeas-
tern University, Shenyang, P. R. China, Simtars Sponcom,
Redbank, Australia, Slovak University of Technology in
Bratislava, Trnava, Slovakia, Suzhou EnvSafe Test Co. Ltd,
Suzhou, P. R. China, Université de Lorraine, Nancy, France
a University of Bergen, Bergen, Norway.

STUDIUM FUNDAMENTALNICH VLASTNOSTI
VODIKU POMOCI VYBUCHU

V rdmci svych vyzkum( se vénujeme rovnéz studiu funda-
mentalnich vlastnosti vodiku pomoci vybuch(. Vodik tvoFi
dvouatomové molekuly a jelikoz ma atom vodiku nenulo-
vy jaderny spin, existuji u néj dva jaderné-spinové izomery
ortho-vodik a para-vodik. Kli¢ovy rozdil mezi ortho

a paravodikem je vtom, Ze molekuly ortho vodiku maji
spiny dvou jader ve stejném sméru, zatimco para vodiko-
vé molekuly maji spiny dvou jader v opacnych smérech.
Kdyz uvazujeme energii téchto molekul, ma orto vodik
vys3i energeticky stav nez para vodik.

PFi skladovani kapalného vodiku probiha pfeména ve
sméru ortho » para, kterd je exotermicka natolik, Ze
maze dojit ke ztraté az 2/3 plivodni kapaliny. Bylo nutno

neering and the Faculty of Mechanical Engineering at VSB
- TUO have written approximately 40 diploma theses over
five years using older types of chambers. These students
included international students from Belgium, France,
Germany, and Italy. This is a typical example of interdisci-
plinary research, which is highly desirable.

The explosion chamber is part of an accredited laboratory
and is also used for commercial research. For example,

we have investigated how explosive coke oven gas can

be, as well as substances like malt, aluminum, iron, cocoa,
spices, and baby food. Based on the findings of these
parameters, companies can establish anti-explosion mea-
sures. The ability to monitor parameters at low tempe-
ratures will also be used to study hydrogen in the context
of the upcoming hydrogen plantin the region. Minus 40
degrees Celsius is approximately the temperature at
which compressed hydrogen will be dispensed into cars.
Therefore, it is essential to understand how it will behave.

Through our success in this area, we have been able to
establish collaborations with 13 new laboratories. These
for example include Adinex NV, Noorderwijk, Belgium;
Bundesanstalt fur Materialforschung und -prifung
(BAM), Berlin, Germany; Experimental Mine “Barbara”
of the Central Mining Institute, Mikotdw, Poland; IBEXU,
Freiberg, Germany; INERIS, Verneuil-en-Halatte, France;
INSEMEX, Petrosani, Romania; Montanuniversitat Leoben,
Leoben, Austria; Northeastern University, Shenyang, P.
R. China; Simtars Sponcom, Redbank, Australia; Slovak
University of Technology in Bratislava, Trnava, Slovakia;
Suzhou EnvSafe Test Co. Ltd, Suzhou, P. R. China; Uni-
versité de Lorraine, Nancy, France; and the University of
Bergen, Bergen, Norway.

STUDYING THE FUNDAMENTAL PROPERTIES
OF HYDROGEN USING EXPLOSIONS

As part of our research, we also focus on studying the fun-
damental properties of hydrogen using explosions. Hyd-
rogen is a diatomic molecule, and because the hydrogen
atom has a non-zero nuclear spin, there are two nuclear
spin isomers: ortho-hydrogen and para-hydrogen. The

INOVACE VE VYZKUMU EXPLOZI /
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vyvinout postup, kdy se pfi zkapalfiovani vodiku zaroven
provadi preména na para-vodik. Toto se projevuje i ve vy-
buchovych vlastnostech, a to od teplot -40 stupni Celsia,
na které se v naSem vyzkumu rovnéz soustiedime.

STUDIUM VYBUCHU HYDRIDU KovU

Perspektiva postupného vycerpani fosilnich paliv vedla
ke stimulaci vyzkumnych odvétvi, kterd se zabyvaji pro-
blémem alternativnich zdroj( a skladovanim energie.

V soucasnostijsou zvazovany tfi hlavni metody uchovava-
nivodiku 1. zkapalnéni a uchovani v zdsobnicich,

2. stlaceni vysokym tlakem, 3. uchovaniv pevné fazi

- ve formé hydrid{ kovd. Hydridy kovi funguji jako
»Skladisté“ vodiku. Jako prvni na svété jsme testovali
vybuchové vlastnosti tii jedinych komeréné dostupnych
hydridy kovd (LaNi_H,, NaBH,, LiBH,) jak v podminkéch
mrazu, tak i v podminkdch, ve kterych se mohou rediné
vyskytovat v prlimyslovych aplikacich.

Nase vysledky budeme prezentovat na tfech prestiznich
mezinarodnich konferencich: 15th International Sympo-
sium on Hazards, Prevention and Mitigation of Industrial
Explosions; 19th Conference on Sustainable Development
of Energy, Water and Environment Systems; 11th Inter-
national Conference on Sustainable Solid Waste Manage-
ment Rhodes.

NasSe zemé i universita stdly doslova pfi zrodu studia
vybuchd a chtéli bychom na tuto tctyhodnou tradici
nejenom navazat, ale udrZet se v centru novych trendd
a smérd nejen v Evropé, ale i na sveété.

Our country and university were literally
at the inception of explosion studies,
and we would like not only to
continue this respectable tra-
dition but also to remain at

the centre of new trends e 4 Jan

and directions not only SkFinsky
in Europe, but also in B

the world.

i

key difference between ortho and para-hydrogen is that
ortho-hydrogen molecules have two nuclear spinsin the
same direction, while para-hydrogen molecules have two
nuclear spins in opposite directions. When considering
the energy of these molecules, ortho-hydrogen has

a higher energy state than para-hydrogen.

In liquid hydrogen storage, the ortho » vapour transfor-
mation is exothermic to the extent that up to 2/3 of the
original liquid can be lost. It was necessary to develop a
procedure where the transformation to para-H, occurs
simultaneously during the liquefaction of hydrogen. This
transformation also affects the explosion properties and
occurs at temperatures as low as -40 degrees Celsius,
which is also a focus of our research.

THE STUDY OF METAL HYDRIDE EXPLOSIONS

The perspective of gradual fossil fuel depletion has led to
the stimulation of research sectors dealing with alterna-
tive energy sources and energy storage issues. Currently,
three main methods of hydrogen storage are being con-
sidered: 1. liquefaction and storage in tanks, 2. high-pre-
ssure compression, 3. storage in the solid phase - in the
form of metal hydrides. Metal hydrides act as ,hydrogen
reservoirs.“ We were the first in the world to test the ex-
plosion properties of three commercially available metal
hydrides (LaNi,H,, NaBH,, LiBH,) both under freezing con-
ditions and under conditions that may realistically occur
in industrial applications.

We will present our results at three prestigious interna-
tional conferences: the 15th International Symposium on
Hazards, Prevention, and Mitigation of Industrial Explo-
sions; 19th Conference on Sustainable Development of
Energy, Water, and Environment Systems; 11th Internati-
onal Conference on Sustainable Solid Waste Management
in Rhodes.
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USPECH TYMU
NANOEXPLORER

Mladé vyzkumniky, jejich publikacni ¢innost, a pfedevsim
vzajemnou mezioborovou spolupraci podporil i vtomto
akademickém roce Scientific Writing Camp (SWC).

Jeho druhy ro¢nik se uskutecnil 23. a 24. dubna. Béhem
uddlosti vytvorili U€astnici mezioborové tymy a spolecné
definovali vyzkumna témata, navrhli metodologii a cil
vyzkumu. V leto$nim ro¢niku vytvorili tym NanoExplorer
Martin Manek, Jakub Zagora, Zuzana Vilamova, Pavel
Czernek, $tépan Pravda a obsadili krasné druhé misto.

NANOEXPLORER

This academic year, the Scientific Writing Camp (SWC)
also supported young researchers, their publishing activi-
ties, and above all mutual interdisciplinary collaboration.
Its second edition took place on the 23rd and 24th of
April. During the event, the participants formed inter-
disciplinary teams and jointly defined research topics,
proposed a methodology and research goal. In this year‘s
edition, Martin Manek, Jakub Zagora, Zuzana Vilamova,
Pavel Czernek, St&pdn Pravda formed the NanoExplorer
team and took a beautiful second place.

SCIENTIFIC WRITING CAMP

Gratuluji k druhému mistu a zdroven se vds chci zeptat,
co vds motivovalo k ucasti na Scientific Writing Camp?

Jsme studenti doktorského studia oboru Nanotechnolo-
gie Fakulty materidglové-technologické VSB-TUO

a soucasné se podilime na projektech realizovanych
pod CEET Centrem nanotechnologii. KaZzdy z nds se
vénuje jiné oblasti syntézy a aplikaci materiald. Zuzana
Vilamova se vénuje elektrozvldaknovani polymernich
membran s depozici nitridu uhliku a aplikaci ve foto-
katalyze, Jakub Zdgora syntéze polymeru a hydrogeld
pro antimikrobidlni aplikace a Pavel Czernek syntéze
uhlikatych material( a jejich aplikaci v kompozitnich
materidlech. Spolec¢né jsme vytvorili tym NanoTech

a ve stejné sestavé jsme se zucastnili i prvniho rocniku
Scientific Writing Campu (SWC) pofddané v roce 2022.
V tomto prvnim ro¢niku jsme ziskali 2. misto spole¢né
stymem koleg(i z CEET Institutu enviromentalnich
technologii, se kterymi jsme po intenzivni praci nasli
spoletné téma. Ze vzdjemné spoluprdce vznikl ¢ldnek,
ktery je nyni,,under review“v casopisu Applied Surface
Science. Minuly uspéch nds motivoval k ucasti v dalsim
ro¢niku a my jsme tak vyuzili moZnosti se znovu seznd-
mit s dalsimi Ph.D. studenty, vyzkouset si néco nového,
ale hlavné se dobfe pobavit.

V letosnim ro¢niku jste vytvorFili tym NanoExplorer. Jaky
byl hlavni zamér a obsah projektu, na kterém jste jako
tym pracovali?

N&s tym se spojil s kolegou Martinem Mankem z Katedry

aplikované mechaniky a Stépanem Pravdou z Katedry
konstruovani, oba z Fakulty strojni VSB-TUO. Cilem
SWC tymd bylo prijit s planem na propojeni zéjmovych
oblastivsech ziucastnénych Clend tak, aby byl provedi-
telny a jeho vysledky by mély potencial na publikovani
ve védeckém Casopisu (Q1). Po vdsnivé diskuzi jsme se
shodli na tématu, ve kterém byly zahrnuty oblasti vSech
nasich ¢lent a vénovali jsme se zakomponovani nitridu
uhliku a pryskyricovych kulicek jako sekunddrniho plni-
va do polymernich kompozit( vyztuZenych uhlikovymi
viakny (CFRP).

Congratulations on second place, and | also want to ask
you, what motivated you to participate in the Scientific
Writing Camp?

We are PhD students in Nanotechnology program at the
Faculty of Materials Science and Technology VSB-TUO
and we are also involved in CEET Nanotechnology Cen-
tre projects. Each of us is working in a different area of
materials synthesis and application. Zuzana Vilamova
focuses on the electrospinning of polymer membra-
nes with carbon nitride deposition and applications

in photocatalysis, Jakub Zagora on the synthesis of
polymers and hydrogels for antimicrobial applications
and Pavel Czernek on the synthesis of carbon-based
materials and their application in composite materials.
Together we formed the NanoTech team and in the
same team we participated in the first edition of the
Scientific Writing Camp (SWC) organized in 2022. In this
first edition we won the 2nd place together with a team
of colleagues from CEET Institute of Environmental
Technology, with whom we found a common topic after
intensive work. The collaboration resulted in a paper
thatis now ,,under review“in Applied Surface Science.
The past success has motivated us to participate in

the next edition and we have taken the opportunity to
meet other PhD students, try something new, but most
importantly have fun.

In this year’s edition, you formed a team called
NanoExplorer. What was the main purpose and content of
the project you worked on as a team?

Our team collaborated with our colleagues Martin
Médnek from the Department of Applied Mechanics

and Stépan Pravda from the Department of Mechani-
cal Engineering both from the Faculty of Mechanical
Engineering VSB-TUO. The goal of the SWC teams was to
come up with a plan that would integrate the research
interests of all participating members in a feasible
manner, with results that had the potential to be
published in a scientific journal (Q1). After a passionate
discussion, we agreed on a topic that included the areas
of interest of all our members and we focused on incor-
porating carbon nitride and resin beads as secondary
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Zuzana Vilamova bude mit na starosti syntézu nitridu
uhliku s co nejmensi velikosti ¢dstic a zaroven nejvét-
$im poctem aminovych funkénich skupin reagujicich

s epoxidovou pryskyfici. Jakub Zagora se zaméri na
problematiku polymerni - epoxidové matrice. Pavel
Czernek pripravi pryskyricové kulicky se zamérenim
na problematiku uhlikovych vidken a na pripravu CFRP
kompozitnich materiald. Martin Manek vyuZije své
zkusenosti s pfipravou CFRP kompozitd z Formula TU
Ostrava a spolecné se Stépanem Pravdou, ktery nasel
teoretickou aplikovatelnost v konstrukcich pro letecky
primysl, se budou vénovat pripravé a mechanickému
testovani CFRP kompozitd.

Vas projekt zni velmi zajimavé, jaké prindsiinovativni
prvky a jakd byla jeho hlavni inspirace?
Priddvani sekunddrnich plniv do interlaminarnich

vrstev CFRP kompozitd pro vylepseni jejich mecha-
nickych vlastnosti se zkoumd uZ radu let. Zpravidla do

nich vyzkumnici pfiddvaji mald mnoZstvi anorganickych

plniv jako jsou nanocdstice oxidu kfemicitého, modifi-

kované vrstvy grafenu Cijiné uhlikaté materidly. Takové

materidly sice mohou vylepsit pevnost, avsak na tkor
houZevnatosti kompozitniho materidlu. To mizZe vést

k tomu, Ze je vysledny kompozit kiehci, coZ neni idedIni

vlastnost v pfipadé ndrazu do kompozitniho materidlu.

Samoziejmé byly pouZity i jiné materidly, jako napfiklad

silikonové kulicky s modifikovanym povrchem typu

core-shell a dalsi, které dokdzaly vylepsit houZevnatost

na ukor pevnosti, ¢imzZ vylepsily mechanické vlastnosti
ivmrazivych podminkéch. To je idedIni pro aplikaci

u letadel Iétajicich ve vysokych nadmorskych vyskdch,
coZ by mél byt i pripad pryskyrficovych kulicek a nitridu

uhliku nebo pouZiti jejich kombinace na zékladé idedIni

povrchové chemie s epoxidovou pryskyrici a mecha-
nickymi vlastnostmi téchto material(. Vyhodou téchto
materidlu je jejich jednoduchd, levnad a nendro¢na
syntéza.

Ur¢ité jste se v pribéhu akce setkali s riznymi vyzvami.
Podafilo se vdm je prekonat?

fillers into polymer composites reinforced with carbon
fibers (CFRP).

Zuzana Vilamova will be responsible for the synthesis
of carbon nitride with the smallest possible particle
size and the largest number of amine functional groups
reacting with epoxy resin, Jakub Zagora will focus on
the issue of polymer - epoxy matrix, Pavel Czernek

will prepare resin beads with a focus on the issue of
carbon fibers and the preparation of CFRP composite
materials, Martin Mdnek will use his experience in the
preparation of CFRP composites from Formula TU Ost-
rava and together with Stépan Pravda, who has found
theoretical applicability in structures for the aerospace
industry, will focus on the preparation and mechanical
testing of CFRP composites.

Your project sounds very interesting. What innovative
elements does it bring, and what was its main
inspiration?

The addition of secondary fillers to the interlaminar
layers of CFRP composites to enhance their mechanical
properties has been studied for many years. Typica-
Ily, researchers add small amounts of inorganic fillers
such as silica nanoparticles, modified graphene layers
or other carbon materials. While such materials can
improve strength, they can do so at the expense of the
toughness of the composite material. This can result in
a more brittle composite, which is not an ideal charac-
teristic in the event of impact with the composite ma-
terial. Of course, other materials have been used such
as core-shell modified silicone beads and others that
have been able to improve toughness at the expense of
strength thus improving mechanical properties even

in freezing conditions, making them ideal for aircraft
applications at high altitudes. This should also be the
case with resin beads and carbon nitride, or the use of
a combination of the two based on ideal surface che-
mistry with epoxy resin and the mechanical properties
of these materials. The advantage of these materials is
their simple, cheap and inexpensive synthesis.

Surely, you encountered various challenges throughout
the event. Were you able to overcome them?

Hned na tvod jsme méli problém se shodnout na vybéru
nejlepSiho tématu, které bychom byli v tak krdtkém
Casovém horizontu schopni realizovat. Pracovali jsme

i na alternativé, a to vytvoreni ochranného boxu pro ba-
teriové uloZisté elektrickych aut. Nicméné béhem dis-
kuse jsme se shodli, Ze jde o oblast, kterd se neprolina
zamérenim vsech ¢lend. Obecné si myslime, Ze nejvétsi
vyzvy teprve prijdou. Radi bychom v praci pokracovali,
ale ndpad a teorie je jedna véc, a ne vZdy se uspésné
potka s praxi. Mdme pred sebou mnoho alternativ, jak

k nasemu prvotnimu ndpadu pristupovat, a uvidime,
kam nds to nakonec zavede.

Spoluprdce je podstatnou casti spole¢ného projektu.
Podarilo se vdm ve skupiné vybrat vhodné téma a jak jste
resili pfipadné neshody ¢i rozdilné nazory?

AZ na prvotni neshody u vybéru zaméru reseni, bézela
nase spoluprace jako na dratkdch. Kazdy ¢len se zhostil
daného dseku, kterému rozumél, a dohromady jsme
zpracovali reSersi problematiky a ndsledné prezentaci.
Neshody a rozdilné ndzory jsme si vzdjemné vyargu-
mentovali. Diskuse a kompromisy nicméné byly, jsou

a budou nedilnou soucdsti nasi spoluprace.

Béhem SWC jste urcité obdrzZeli zpétnou vazbu od
mentord a ostatnich dc¢astnikd, pomohlo vém to?

Mentofi nds posouvali neustéle kupredu v dilezZitych
aspektech, jak zpracovat a prodat nas vymysleny
zamér. V porovnani's jingymi tymy jsme k tématu dosli
relativné rychle a pfirozené, takZe nebyla nutnd tak
Castd konzultace s mentory. S tcastniky z jinych tym( se
pravidelné setkdvame. S kolegy prohodime par slov nad
kdvou, Fekneme si, kam jsme projekt posunuli a jdeme
zase pracovat. Diky této zkusenosti jsme nicméné zjisti-
li, co vse se na univerzité dd délat a Ze ten nds vyzkum je
jen malym dilkem v obrovské skladacce.

At the beginning, we struggled to agree on the best
topic that we could realistically complete within such
a short timeframe. We also worked on an alternative
project, which was the creation of a protective box for
the battery storage of electric cars. However, during
our discussions, we agreed that this topic did not align
with the focus areas of all team members. In general,
we think that the biggest challenges are yet to come.
We would like to continue working on this project, but
having an idea and a theory is one thing, and it doesn‘t

always align successfully with practical application. We

have many alternatives to consider in approaching our

initial idea, and we will see where it eventually takes us.

Cooperation is a significant part of a joint project. Were
you able to select a suitable topic as a team, and how
did you address any disagreements or differing opinions
within the group?

Apart from the initial disagreements over the choice
of project, our collaboration ran very smoothly. Each
member took charge of the section they understood
best, and together we conducted a literature review
and prepared the presentation. We addressed disa-
greements and differing opinions through mutual
arguments and discussions. However, discussions and
compromises were, are, and will be an integral part of
our cooperation.

During the SWC, you surely received feedback from
mentors and other participants. Did it help you?

The mentors continually pushed us forward in impor-
tant aspects of how to develop and pitch our proposed
project. Unlike other teams, we arrived at our topic
relatively quickly and naturally, so the mentors spent
less time with us than with other colleagues. We meet
regularly with participants from other teams. We chat
with colleagues over coffee, share updates on our pro-
ject‘s progress, and then get back to work. This
experience made us realize what can be accomplished
at the university and that our research is just a small
piece of a much larger puzzle.
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Co vam toto akademické setkani pfineslo?

Béhem SWC pracujete v tymu. Hodné diskutujete, hle-
date informace a ¢lanky, prezentujete a pfesvédcujete.
Jsou to intenzivni dva dny prdce, kde si zlepSujete mék-
ké dovednosti jako tymovou spoluprdci, komunikacni,
presvédcovaci a prezentacni dovednosti, ale osvojite si
i dovednosti, které se poji s vyzkumnou praci.

Druhé misto je skvély vysledek. Nasledovaly néjaké bujaré
oslavy?

Nebudu Ihat, chtéli jsme vyhrat. Nicméné dalsi druhé
misto a odména, kterd se s nim poji, nds velmi potésilo.
Oslavili jsme to dlouhym spankem, protoZe jsme byli na
konci SWC s kolegy dost vylerpani. MoZna se to nezda,
ale je velmi ndrocné za tak kratky casovy tsek vymy-
slet a zpracovat néco, co je smysluplné a zaroveri vSe
domyslet tak, abychom byli schopni toto téma do roku
zrealizovat tak, aby z néj vysel ¢lanek.

Timto uspéchem to jisté nekon¢i. Mate jiZ néjaké
pldny ohledné rozvoje projektu a jakd jsou vase dalsi
akademicka i profesni ocekavani?

Jsme odhodlani pracovat na nasem projektu a dotdh-
nout ho k Zédoucim vysledkim. Vybaveni, spolupraci

a chut na tom pracovat mame, takZe uvidime, jak nam
to pujde. Nase budouci vize a préace nad ramec tohoto
projektu jsou riiznorodé. Pavel Czernek v souc¢asnosti
pracuje na své disertacni prdci a na projektech REFRESH
a SAFER a ¢eka ho mési¢ni staz v Némecku na Technic-
ké univerzité v Chemnitz se zamérenim na kompozitni

Nejvétsivyzva byla presvédcit kolegu
Stépana, Ze jsme vybrali téma, které
muZeme v takovém sloZeni vymyslet
a za téch pdr hodin realizovat.

What did you gain from this academic meeting?

During SWC you work in a team, engage in a lot of dis-
cussions, search for information and articles, present,
and persuade. It is an intensive two days of work where
you improve your soft skills such as teamwork, commu-
nication, persuasion and presentation skills, but you
also learn the skills that come with research work.

Second place is a great achievement. Did it lead to any
wild celebrations?

I won‘t lie, we wanted to win. However, another second
place and the reward that comes with it made us very
happy. We celebrated it with a long sleep because we
were quite exhausted by the end of the SWC. It may not
seem like it, but it is very challenging to come up with
something that is meaningful in such a short period of
time, while also ensuring that the topic can be realized
within a year to make a publishable article.

This success surely isn‘t the end. Do you have any plans
for the further development of the project, and what are
your other academic or professional expectations?

We are determined to work on our project and bring

it to the desired results. We have the equipment, the
collaboration and the desire to work on it, so we will see
how it goes. Our future visions and work beyond this
project are diverse. Pavel Czernek is currently working
on his PhD thesis and on the PROJECT REFRESH and
SAFER project, and he is looking forward to a month-

The biggest challenge was to convince
my colleague Stépén that we had cho-
sen a topic that we could come up

Czernek with and implement in a few hours.

SCIENTIFIC WRITING CAMP

materidly Uhlik/Uhlik. Zuzanu Vilamovou zanedlouho
Cekd obhajoba disertacni prdce a spolecné ji budeme
drZet palce. Jinak je pfesvédcena, Ze prdce na projek-
tech je a bude hodné, stejné jako ndpadii na vyzkum.
Jakub Zagora dokoncuje svou disertacni praci a zaroven
je soucédstivyzkumného tymu, ktery se podili na Feseni
projektu MATUR.

Méli byste néjakou radu pro budouci u¢astniky Scientific
Writing Camp a pro ty, ktefi chtéji podniknout podobny
krok ve své akademické kariére?

Urcité bychom budoucim dcastnikim doporucili, aby se
SWC nebdli a vyzkouseli si to. Neni co ztratit a miZete
jenom ziskat. Zdroveri se investovand energie vyplati ve
formé stipendia, které je vyplaceno pro umisténé tymy.
V nasem mikro-tymu jsme sice schopni vymyslet kde
jaky material, ale bez moZnosti jej Frddné otestovat

a ndsledné aplikovat postrdda nds vyzkum smysl.
Zdroveri se ¢lovék setkd i s jinym stylem uvaZovani. My
jako chemici uvaZzujeme a naziradme na véci trochu jinak,
nez lidé z Fakulty strojni nebo Fakulty ekonomické. Co
se tyce strategie, mikro-tymy i SWC tymy by mély byt
sloZeny, pokud mozZno, co nejvice mezioborové. Slaba
interdisciplinarita je néco, co ném bylo pokazdé zdiraz-
néno. Na zavér bychom dodali, Ze jsme radi za navdzani
novych kontakt(i a za zji§téni, co viechno je na piidé VSB
- TUO viibec mozZné.

Myslim si, Ze nejvétsivyzvy teprve pfijdou. Radi

bychom v praci pokracovali, ale ndpad a teorie je
jedna véc, a ne vZdy se Uspésné potka s praxi. ’ ’

I think the biggest challen-
ges are yet to come. We ¥
would like to continue ; Zuzana
our work, but an Vilamova
idea and theory is
one thing, and it
doesn‘t always
successfully meet
practice.

-long internship in Germany at the Technical University
of Chemnitz, focusing on Carbon/Carbon composites.
Zuzana Vilamovd will soon defend her doctoral thesis
and we will support her. She is convinced that there will
be plenty of work on projects and research ideas. Jakub
Zagorais finishing his doctoral thesis and is also part of
aresearch teaminvolved in the MATUR project.

Do you have any advice for future participants of the
Scientific Writing Camp and for those who want to take
a similar step in their academic careers?

We would definitely encourage future participants

not to be afraid of the SWC and to give it a try because
there‘s nothing to lose and you can only gain from it.

At the same time, the energy invested pays off in the
form of scholarships paid to the placed teams. In our
micro-team, we may be able to invent material, but
without the ability to properly test and then apply it,
our research is meaningless. At the same time, one also
encounters a different style of thinking; we as chemists
think and look at things a little differently than people
from the Faculty of Mechanical Engineering or the
Faculty of Economics. In terms of strategy, micro-teams
and SWC teams should be composed as interdisciplinary
as possible. Weak interdisciplinarity is something that
has been pointed out to us every time. In conclusion,

we would like to add that we are glad for making new
contacts and for finding out what is possible at the VSB
- TUO.

Pro uspéch je klicové nalézt kompromis mezi tématem,
které zaujme odbornou porotu a schopnosti tymu do
roku toto téma zrealizovat tak, aby z néj vysel ¢lanek.

The key to success is to find
a compromise between a
topic that captures the
attention of the jury and
the ability of the team
toimplement the topic
within a year so that it
will resultin an article.
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