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Milé kolegyné, mili kolegové, vazeni ctenari,

pfi praci na novém vydani newsletteru CEET jsem si znovu
uvédomil, jak neuvéritelné pestré a inspirativni prostredi
spolecné tvofime. A musim fict, Ze mé to naplnuje
velkou radosti i hrdosti. Posledni ¢islo tohoto roku je pro
mé zaroven prilezitosti podékovat vam za vse, co jste

v uplynulych mésicich dokdazali, ve védé i v kazdodenni
tymové praci.

V tomto vydani se potkate s lidmi, ktefi davaji nasi praci
skutecny smysl. Dr. Indrajit Ghosh oteviené mluvi o tom,
jak ho k védé privedla zvédavost a jak ho vede touha
neustale se ucit. Jeho pfibéh mi pfipomnél, pro¢ jsme se
mnozi z nas do védy pustili, protoZe nas bavi objevovat.
Vojta Blazek zase velmi osobité popisuje, jaké je zacinat
ve védeckém svété, jaké jsou pady i vyhry, a jak dllezita
je odvaha, kdyz se ¢lovék rozhodne jit svoji cestou. Tyto
rozhovory krdsné ukazuji, Ze véda neni jen Cisly a grafy,
ale také lidskym pfibéhem. Stejné tak mé tési podrobné
predstaveni toho, kam se posunul tym prof. Radka
Zbofila v oblasti atomarniho inZenyrstvi. Co se dnes
dafijeho skupiné - od novych typd katalyzator( az po
technologie s dopadem na medicinu i energetiku - je
jasnym dlikazem, Ze Ostrava je jednim z mist, kde vznika
vyzkum s globdInim vyznamem. Nemohu opomenout ani
modernizaci infrastruktury ENREGAT, kterd predstavuje
velky milnik. Nové pfistroje umozni rychlejsi a piesnéjsi
dlouhodobé podporujeme. Jde o investici, ktera

ma strategicky vyznam pro cely CEET, kdy zéroven
vytvari prostor pro nové napady, projekty i spolupraci.
Dr. Adolfo lulianelli proto vypichl to zésadni, spolupraci
a provazanost, ktera davd nasi praci hluboky smysl.

Celé Cislo na mé plsobi jako silna ukdzka energie, kterd
CEET posouvd kupfedu. Kazdy z vas k tomu svym dilem
pFispiva a ja vam za to upfimné dékuji! Dékuji vam takeé za
cely letosni rok, zejména za praci, ktera ¢asto neni vidét,
ale bez niz by nase vysledky nebyly mozné. Za tymovost,
vytrvalost, humorischopnost hledat feSeni tam, kde jini
vidi problém. Cenim si toho!

PFél bych si, at vam toto posledniletosni Cislo pFinese
inspiraci, dobrou ndladu, a mozna i novy impuls do dalsi
prace. A do nadchdzejiciho roku ndm viem pfeji hodné sil,
novych napad( a radosti z objevovéni, ale pfedevsim nam
preji zdravi!

Stanislav Misak

Esteemed Colleagues and Distinguished Readers,

Through our efforts on the CEET newsletter, | have reaffirmed
our inspiring collaborative environment, which | take pride in
acknowledging. The final issue of this year also serves as an
occasion for me to extend my heartfelt gratitude for all that
you have accomplished in recent months, both within the
realm of science and in your daily collaborative projects.

In this issue, notable individuals enrich our work significantly.
Dr Indrajit Ghosh expresses how his curiosity has driven

him into science, fuelled by an unquenchable thirst for
knowledge. His story exemplifies the joy of discovering new
insights that inspired many to pursue scientific careers. Vojta
BlaZek shares a personal narrative of his early experiences

in science, highlighting the challenges and the critical role of
courage in pursuing an independent path. These interviews
compellingly demonstrate that science is not merely
quantitative; it is fundamentally a human story. | also take
great pleasure in the detailed account of the achievements
by Prof. Radek Zbofil‘s team within single-atom engineering.
His group‘s current accomplishments, including innovative
catalysts and technologies relevant to medicine and energy,
affirm the position of Ostrava as a centre for globally
significant research. The modernisation of the ENREGAT
infrastructure marks a significant milestone. The addition of
new instruments will enhance research speed and accuracy,
thus expanding the scope of open science, which we have
long supported. This investment is crucial for CEET and
fosters an environment ripe for new ideas, projects, and
collaborations. Dr Adolfo lulianelli emphasised the essential
aspects, such as collaboration and interconnectedness, that
impart profound significance to our work.

Each employee plays a unique role in our institute, for which
| extend my sincere gratitude! | also wish to express my
appreciation for the entire year, particularly for the efforts
that frequently go unnoticed, yet are indispensable to our
achievements. For your collaborative spirit, perseverance,
wit, and your capacity to identify solutions where others
perceive obstacles, | am truly grateful!

| hope that this issue serves to inspire you, uplift your
spirits, and perhaps even provide new motivation for

your forthcoming endeavours. As we are approaching the
upcoming year, | would love to wish for all of us to possess
strength, fresh ideas, and the joy of discovery, though above
all, personally, | wish us all the health!

feditel CEET / Director of CEET
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INDRAJIT GHOSH

Rozhovor / Interview

Dr. Indrajit Ghosh je vedouci vyzkumné skupiny a senior-
ni vyzkumnik Materials-Envi Lab (MEL), CEET, VSB-TUO.
Doktorat z chemie obhgjil s vyznamendnim 2013 na Jacobs
University Bremen. BEhem svého postdoktorandského
vyzkumu na University of Regensburg a Max Planck
Institute of Colloids and Interfaces sehral klicovou roli

v rozvoji syntetické (fotoredoxni) chemie. V priibéhu své
védecké kariéry stal u zrodu prilomovych konceptl

v oblasti katalyzy, kdy soucasné prispél i k rozvoji

polovodicové katalyzy, o ¢emz si fekneme vice.

KVALITA
SE VZDY UKRYVA
HLUBOKO UVNITR

QUALITY

IS ALWAYS
HIDDEN
DEEP INSIDE

Dr. Indrajit Ghosh is a research group leader and senior
researcher at the Materials-Envi Lab (MEL), CEET, VSB-
-TUO. He received his PhD in chemistry with distinction

in 2013 from Jacobs University Bremen. During his
postdoctoral research at the University of Regensburg
and the Max Planck Institute of Colloids and Interfaces,
he played a key role in the development of synthetic
(photoredox) chemistry. Throughout his scientific career,
he has been at the forefront of developing groundbrea-
king concepts in catalysis, while also contributing to the
development of semiconductor catalysis, which we will

discuss in more detail.

INDRAJIT GHOSH

Zacnéme uplné od zacdtku. Co poprvé vzbudilo

vasi zvédavost pro chemii? Byla to kniha, ucitel nebo
prosté experiment, ktery se v laboratori poved! (nebo
nepovedl)?

UpFfimné fec¢eno, pochdzim z velmi skromnych pomeér

a pro mé rodice bylo docela obtiZzné financovat mi vy-
sokoskolské vzdélani. Mym hlavnim cilem proto bylo do-
stat se na dobrou vysokou Skolu, kde bylo vysokoSkolské
vzdélani vynikajici, ale zarover cenové dostupné. Slozil
jsem pfijimaci zkousku na Presidency College Kolkata
(nyni Presidency University) zchemie a matematiky

a byl jsem prijat na chemii - a tak zaCala moje cesta

v tomto oboru.

Kdybych byl pFijat na matematiku, studoval bych ji, pro-
toZe mi nikdy neslo jen o samotny pfedmét, ale o proces
uceni. Véfim, Ze v jakémkoli oboru, pokud jste zvédavi

a odhodlani, se vZdy néco naucite, a pokud mdte Stésti,
muZete dokonce prispét né¢im vyznamnym.

Tento zplisob uvaZovani mé provazel celou mou karié-
rou. Ziskal jsem doktordt z fyzikdlni chemie, absolvoval
postdoktorandsky vyzkum v organické chemii a nyni
vedu skupinu v oblasti materidlové chemie. V jistém
smyslu si tedy chemie vybrala mé - a ja jsem ji od té
doby prijal za svou.

Studoval jste v Indii a poté pokracoval v Némecku. Jak
Zivot a prdce v rliznych kulturdch ovlivnily nejen vasi
védu, ale i vas jako Clovéka?

Mél jsem to Stésti, Ze jsem pracoval nejen v riiznych
kulturdch, ale také s lidmiz mnoha riznych prostre-

di. Tato zkusenost mé ucinila mnohem otevrené;jsim.
Velmi rychle jsem si uvédomil, Ze Zadny ¢lovék, kultura
ani prostredi neni dokonalé - vse md své silné i slabé
stranky.

SnaZil jsem se od vSech ucit: pozorovat, pfemyslet

a brét si to dobré, co mi pomdiZe rist, jak osobné, tak
profesné. Zivot a préce v riiznych kulturnich prostfedich
k tomu, Ze rozmanitost pohledd ¢asto vede k lepsi védé
alepsi tymové prdci.

Let’s start at the very beginning. What first sparked
your curiosity for chemistry? Was it a book, a teacher, or
simply an experiment gone right (or wrong) in the lab?

To be honest, | come from a very modest background,
and it was quite difficult for my parents to support

my higher education. My main goal was therefore to
getinto a good college where higher education was
excellent, yet affordable. | took the entrance exam for
Presidency College Kolkata (now Presidency University)
in both chemistry and mathematics, and | was selected
for chemistry - and that’s how my journey in this field
began.

If I had been selected in mathematics, | would have
studied that instead. To my mind, it has never been
just about the subject itself, but about the process of
learning. | believe that in any field, if you are curious
and committed, you will always learn something, and if
you’re lucky, you may even make a meaningful contri-
bution.

That mindset has stayed with me throughout my ca-
reer. I did my PhD in physical chemistry, my postdocto-
ral research in organic chemistry, and now | lead a group
in materials chemistry. So, in a way, chemistry chose me
-and I've embraced it ever since.

You studied in India and then continued in Germany.
How did living and working in different cultures shape
notonly your science, but also you as a person?

I was fortunate to work not only in different cultures,
but also with people from many different backgrounds.
This experience made me much more open-minded.

I realized very quickly that no person, culture, or
background is perfect — each has both strengths and
weaknesses.

What I’ve tried to do is learn from all of them: to ob-
serve, reflect, and take the good parts that can help me
grow, both personally and professionally. Living and
working in different cultural environments has made
me more adaptable, respectful, and aware that diver-
sity in perspectives often leads to better science and
better teamwork.

il
CEET
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Béhem vaseho doktordtu jste jisté zaZil jak vzrusujici
objevy, tak téZké neuspéchy. Mohl byste se podélit

o jeden pamdtny moment, at uZ priilomovy nebo
neuspéch, ktery vds naucil néco dileZitého?

Doktordat je dlouha cesta se vzrusujicimi objevy i Casty-
mi nedspéchy, takZe je téZké vybrat jen jeden moment.
Ale jedna pfihoda z pocatku mého doktoratu mi utkvéla
v paméti.

Podilel jsem se na témér dokonceném spolecném
projektu, kde mym tkolem bylo potvrdit navrhovanou
dynamickou interakci mezi chromoforem v excitova-
ném stavu a iontem Cu**. Ukol se zd3l byt jednoduchy -
sledovat Zivotnost molekuly v excitovaném stavu

v nepfitomnosti a pfitomnosti Cu**, coZ se mi podafilo.
Byl jsem s vysledky spokojeny a myslel jsem si, Ze moje
prdce je hotova.

Zvédavost mé vSak prfiméla provést dalsi méreni

v ustdleném stavu - néco, co se ode mé nevyZadovalo

- abych zkontroloval, zda je interakce Cisté dynamickd,
nebo zda miiZe byt pfitomna i staticka sloZka. K mému
pfekvapeni data v ustdleném stavu odporovala pivod-
nimu prfedpokladu a odhalila, Ze interakce nebyla Cisté
dynamickd, ale méla také vyznamny staticky podil.

V tu chvili jsem se naucil dileZitou lekci: Ve vyzkumu je
nezbytnd zvédavost a kfiZovd kontrola zavérd. Nékdy
mduZe trochu navic - ne proto, Ze je to vyZadovano, ale
proto, Ze opravdu chcete néco Iépe pochopit - zcela
zménit vase chapdni a posilit védu.

Po ziskani titulu Ph.D. jste stravil zna¢nou ¢ast
postdoktorandského studia v Némecku, mimo jiné na
Univerzité v Rezné a jeden rok na Institutu Maxe Plancka.
Jak tyto zkusSenosti ovlivnily smér vaseho vyzkumu

a védecké mysleni?

Upfimné Feceno, moje postdoktorandské zkusenosti

v Rezné a na Institutu Maxe Plancka pro koloidy a roz-
hrani dramaticky nezménily smér mého vyzkumu, ale
mély velky vliv na mdj rozvoj jako mentora a budouciho
vedouciho skupiny.

During your PhD, there must have been both exciting
discoveries and tough setbacks. Could you share one
memorable moment, either a breakthrough or a failure
that taught you something important?

APhD is a long journey with both exciting discoveries
and frequent setbacks, so it’s hard to pick just one mo-
ment. But one story from my early PhD stands out.

I was involved in a nearly finished collaborative project
where my task was to confirm a proposed dynamic
interaction between a chromophore in its excited state
and Cu®* ion. The task seemed straightforward — to
monitor the excited-state lifetime of the molecule in
the absence and presence of Cu** — which | success-
fully did. | was happy with the results and thought my
work was complete.

However, out of curiosity, | decided to perform an
additional steady-state measurement — something
that wasn’t required from me — to check whether the
interaction was purely dynamic or if a static component
might also be present. To my surprise, the steady-state
data contradicted the initial assumption and revealed
that the interaction was not purely dynamic, but had a
significant static contribution as well.

That moment taught me an important lesson: in re-
search, curiosity and cross-checking your conclusions
are essential. Sometimes, doing a little extra — not be-
cause it’s required, but because you genuinely want to
understand something better — can completely change
your understanding and make the science stronger.

After your PhD, you spent significant postdoctoral time
in Germany, including at the University of Regensburg
and a year at the Max Planck Institute. How did those
experiences influence your research direction and
scientific mindset?

To be honest, my postdoctoral experiences in Regens-
burg and at the Max Planck Institute of Colloids and
Interfaces didn’t dramatically change my research
direction, but they had a major impact on my develop-
ment as a mentor and future group leader.

During those years, | had the opportunity to supervise

INDRAJIT GHOSH

Béhem téchto let jsem mél prileZitost vést nékolik ma-
gisterskych, doktorskych, a dokonce i postdoktorand-
skych vyzkumnikd. Tato zkusenost mé naucila, Ze kazZdy
jejiny - maji rizné cile, pracovni styly a motivace. Pro
mentora je didleZité uzndvat a respektovat individualitu
a zdroven vést skupinu ke spolecné vizi a kolektivnimu
rastu.

Postdoktorandsky vyzkum casto znamend dlouhé hodiny
a nejistotu. Co vds motivovalo béhem téch let v Rezné
a na Institutu Maxe Plancka?

Jak jsem jiZ zminil, svou prdci si opravdu uZivdm. Nikdy
jsem vyzkum nevnimal jako ,praci“- pro mé je to spis
zdbava. Kazdy experiment nebo ndpad je prileZitosti
naucit se néco nového a toto neustdlé u¢eni mé moti-
vuje.

Diky tomu mé to malokdy omrzi. Skuteénou vyzvou je
naopak to, Ze nékdy uplné ztratim pojem o case. Nejed-
nou miv noci zavolala manZelka a zeptala se: ,,Uvédo-
mujes si, kolik je hodin?*“

Je to tedy zvédavost a nadSeni z objevovani néceho
nového, co mé vzdy pohdnélo vpred, i béhem dlouhych
a nejistych postdoktorandskych let.

Nyni jste vedoucim skupiny a vedoucim vyzkumnym
pracovnikem v laboratori Materials-Envi Lab (MEL)
v rémci CEET na VSB-TUO. Co vds motivovalo

k prestéhovéni do Ceské republiky a jak jste se

stal soucdsti MEL?

Moje pfichod do MEL md podobny pribéh jako to, jak
jsem se poprvé rozhodl pro chemii. Upfimné feceno,

0 Zddnou pozici jsem se zde neuchazel. Jednoho dne mé
kolega kontaktoval ohledné pozice vedouciho vyzkum-
ného pracovnika/vedouciho skupiny, kterd odpovidala
mym odbornym znalostem a zkusenostem, a zeptal se
mé, zda bych o tom nechtél diskutovat.

Ze zvédavostijsem se podival na webové stranky MEL
a byl jsem ohromen spickovou infrastrukturou a silnym
financovanim zakladniho i aplikovaného vyzkumu. PFi
diskusich s mym kolegou, prof. Radkem Zbofilem, jsem
vycitil prostredi spoluprdce, kde se védci navzdjem
podporuji, misto aby si konkurovali.

several Master‘s and PhD students, and even postdoc-
toral researchers. That experience taught me that eve-
ryone is different — they have different goals, working
styles, and motivations. As a mentor, it’s important to
recognize and respect individuality while still guiding
the group toward a shared vision and collective growth.

Postdoctoral research often means long hours and
uncertainty. What kept you motivated through those
years in Regensburg and at the Max Planck Institute?

As | mentioned, | genuinely enjoy what | do. I've never
really felt that research is ,work“ — to me, it feels more
like a play. Every experiment or idea is a chance to learn
something new, and that constant learning keeps me
motivated.

Because of that, | rarely get tired of it. In fact, the real
challenge is the opposite — | sometimes lose track of
time completely. More than once, I’'ve received a call
from my wife late in the night asking, ,Do you realize
what time it is?“

So, it’s that curiosity and excitement to discover
something new that has always kept me going, even
during the long and uncertain postdoc years.

You are now Group Leader and Senior Researcher at

the Materials-Envi Lab within CEET at VSB-TUO. What
motivated your move to the Czech Republic, and how did
you become part of MEL?

My joining MEL has a story similar to how I first chose
chemistry. Honestly, | didn’t apply for any position
here. One day, a colleague contacted me about a Senior
Researcher/Group Leader position that matched my ex-
pertise and experience, and asked if I’d like to discuss it.

Out of curiosity, | checked the MEL website and was im-
pressed by the cutting-edge infrastructure and strong
funding for both fundamental and applied research. In
discussions with my colleague and Prof. Radek Zboril,

I sensed a collaborative environment where colleagues
support each other rather than compete.

Considering all of this — the funding, the infrastructu-
re, and the research culture — | knew this was the right
place to start my independent career. In a way, MEL
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Vzhledem k tomu vsemu - financovani, infrastrukture

a vyzkumné kulture - jsem védél, Ze je to sprdavné misto,
kde zalit svou samostatnou kariéru. V jistém smyslu si
MEL vybralo mé. Nyni jsem soucasti vyzkumné rodiny
MEL asi 6 mésicd a mohu s jistotou Fici, Ze jsem v MEL
rozhodné jediné spravné.

KdyZ se podivdm na vasi pisobivou publikacni ¢innost, je
néjakd préce, ke které mate zvldstni vztah - nejen kvili
vysledkim, ale také kvili pfibéhu, ktery za ni stoji?

To je vZdycky téZka otdzka - je to trochu jako ptdt se,
které z vaSich déti mate nejradéji! Upfimné receno, ke
vsem svym pracim mam svym zplsobem vztah. KaZda
z nich predstavuje jinou etapu mé védecké cesty,
svlastnimi vyzvami a poucenimi.

Kdykoli se mé na to nékdo zepta, obvykle odpovim:
,Ten pristi.“ Mam tendenci se zamilovat do projektu,

na kterém praveé pracuji, i kdyZ je teprve v rané fazi.

Na tom, co teprve prijde, je néco vzru$ujiciho. To souvisi
is mou predchozi odpovédi: U dokonceného projektu
jsem se jiz poucil z toho, co mi mél prinést. Novy projekt
vsak vzdy nabizi nové pfileZitosti k u¢eni se nécemu
novému a k ristu.

Vase prikopnickd préce v oblasti fotoredoxni

katalyzy viditelnym svétlem, od ConPET a Senl-ET po
chromoselektivni katalyzu AD-HoC, si vyslouZila znacné
uznani. Mohl byste vysvétlit jednu nebo dvé z téchto
inovaci srozumitelnym zptsobem a jejich Sirsi vyznam?

Mél jsem opravdu stésti, Ze jsem se mohl ve vyzkumu
prdvé timto typem katalyzy, ktera se od té doby vyvi-
nula v malé podoblasti fotoredoxni katalyzy viditelnym
svétlem. NiZe stru¢né popisuji dva pfiklady - ConPET
aAD-HoC - a jejich Sirsi vyznam.

Tradi¢ni fotoredoxni katalytické transformace se opiraji
o energii jediného fotonu viditelného svétla. To ome-
zuje typy molekul, které Ize aktivovat, zejména velmi
stabilni slouceniny, jako jsou heteroarylhalogenidy, kte-
ré jsou klicovymi prekurzory pro generovdni arylovych
radikdld - nezbytnych meziproduktd pfi syntéze mnoha
cennych molekul pouZivanych ve farmacii a materialo-
vych véddch.

chose me. I’'ve now been part of the MEL research fami-
ly for about 6 months, and | can certainly say | could not
have asked for a better place to work.

Looking at your impressive publication record, is there
one paper you feel particularly attached to—not just
because of the results, but because of the story
behind it?

That’s always a tough question — it’s a bit like asking
which of your children is your favorite! Honestly, I’'m
attached to all of my papers in different ways. Each one
represents a different stage of my scientific journey,
with its own challenges and lessons.

Whenever people ask me this, | usually say, “My next
one.” | tend to fall in love with the project I’m currently
working on, even if it’s only at the very early stage. The-
re’s something exciting about what’s still to come. This
also connects to my previous answer with a finished
project, I've already learned the lessons it had to teach
me. But a new project always offers fresh opportunities
to learn something new and grow.

Your groundbreaking work in visible-light photoredox
catalysis, from ConPET and Senl-ET to chromoselective
catalysis, AD-HoC, has garnered considerable recognition.
Could you explain one or two of these innovations in
accessible terms and their broader significance?

| was fortunate to develop these catalytic systems,
which have since evolved into small subfields within
visible-light photoredox catalysis. Below, | briefly
describe two examples — ConPET and AD-HoC — and
their broader significance.

Traditional photoredox catalytic transformations rely
on the energy of a single visible-light photon. This
limits the types of molecules that can be activated,
particularly very stable compounds such as heteroaryl
halides, which are key precursors for generating aryl
radicals — essential intermediates in the synthesis of
many valuable molecules used in pharmaceuticals and
materials science.

In our ConPET (Consecutive Photoinduced Electron
Transfer) system, inspired by the energy-accumulation

INDRAJIT GHOSH

V pripadé ConPET (Consecutive Photoinduced Electron
Transfer), inspirovaném strategii akumulace energie

v pfirodni fotosyntéze, jsme vyvinuli zplsob vyuZi-

ti energie dvou fotond. Tento dvoufotonovy pristup
umoZriuje pristup k mnohem vyssim energetickym
staviim katalyzdtoru, coZ umoZriuje aktivaci jinak inert-
nich, levnych a komercéné dostupnych arylhalogenid
za mirnych podminek. Vysledkem je, Ze ConPET otevrel
dvefe mnoha novym syntetickym transformacim, které
byly dfive s béZnou fotoredoxni katalyzou nedostupné.
Druhy pfiklad, AD-HoC (Adaptive Dynamic Homogene-
ous Catalysis), resi jinou vyzvu - sloZitost a nepredvi-
datelnost kfiZovych vazebnych reakci, které patfi mezi
nejucinnéjsi metody tvorby vazeb v organické chemii.
Tradi¢né vyZaduje vyvoj novych kfiZzovych vazebnych
reakci testovdni nescetnych kombinaci ligandd, ka-
talyzatord, bazi a reakcnich podminek, protoZe kaZdy
nukleofil a elektrofil se chovd jinak.

Systém AD-HoC zavdadi prediktivni a systematicky
rdmec k prekondni této vyzvy. MuZete si jej predstavit
jako jakousi ,periodickou tabulku nukleofil“ - namis-
to prvkii organizuje nukleofily podle jejich reaktivnich
vzorcl. To umoZriuje chemikim predvidat optimalni
reakéni podminky pro konstrukci novych molekul bez
rozsdhlého pokouseni a omyld.

Byli jsme potéseni, kdyZ jsme vidéli, Ze brzy po nasem
zverejnéni zacali védci z akademické sféry i primyslu
tento pFistup aplikovat pfi navrhovani a konstrukci
novych molekul pro farmaceutické a agrochemické
aplikace. Navic predvidatelnost rdmce AD-HoC dokonce
umoznila vyvoj modeld strojového uceni, které déle
urychluji objevovani katalyzatord a reakci.

Véda je médlokdy sélovym usilim. Kdo byli dosud
nejvlivnéjsi kolegoveé nebo mentofi na vasi cesté a co jste
se od nich naucil?

Mél jsem to Stésti, Ze jsem se béhem své kariéry mohl
ucit od mnoha lidi - od svych mentord, kolegd, stu-
dentd, a dokonce i od védcd, jejichZ prednasky nebo
rozhovory jsem sledoval online. Je tedy opravdu tézké
jmenovat jen jednu osobu. Celkové jsem se naucil
mnoho cennych dovednosti.

strategy of natural photosynthesis, we developed a way
to harness the energy of two photons. This two-photon
approach allows access to much higher energetic states
of the catalyst, enabling the activation of otherwise
inert, inexpensive, and commercially available aryl ha-
lides under mild conditions. As a result, ConPET opened
the door to many new synthetic transformations that
were previously inaccessible with standard photoredox
catalysis.

The second example, AD-HoC (Adaptive Dynamic
Homogeneous Catalysis), addresses a different
challenge — the complexity and unpredictability of
cross-coupling reactions, which are among the most
powerful bond-forming methods in organic chemistry.
Traditionally, developing new cross-coupling reactions
requires testing countless combinations of ligands,
catalysts, bases, and reaction conditions, since each
nucleophile and electrophile behaves differently.

The AD-HoC system introduces a predictive and syste-
matic framework to overcome this challenge. You can
think of it as a kind of “periodic table of nucleophiles”
— instead of elements, it organizes nucleophiles accor-
ding to their reactivity patterns. This allows chemists
to predict optimal reaction conditions for constructing
new molecules without extensive trial and error.

We were delighted to see that soon after our pub-
lication, researchers in both academia and industry
began applying this approach to design and construct
new molecules for pharmaceutical and agrochemical
applications. Moreover, the predictability of the AD-
-HoC framework has even enabled the development of
machine learning models to further accelerate catalyst
and reaction discovery.

Science is rarely a solo effort. Who have been the most
influential colleagues or mentors in your journey so far,
and what did you learn from them?

I’'ve been fortunate to learn from many people throu-
ghout my journey — my mentors, colleagues, students,
and even scientists whose talks or interviews I've
watched online. So it’s really difficult to name just one
person. Collectively, I’'ve learned many valuable lessons.
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Napfiklad mdj skolitel, prof. Werner Nau, mé naucil vZdy
dbat na detaily. BEhem postdoktorandského studia

u prof. Burkhardta Kéniga jsem se naucil nebrat komen-
tére editord pfilis osobné - dobra véda mluvi sama za
sebe, bez ohledu na to, kde je publikovana. Prof. Markus
Antonietti, dal$i postdoktorandsky mentor, mi jednou
Fekl: ,,NesnaZ se publikovat sto ¢lankd, které nikdo
necte; snaZ se publikovat jeden, ktery ¢te kazdy.“

Tato rada mi utkvéla v paméti.

Poslouchdnim jinych védcd jsem také ziskal rizné
pohledy na vedeni. Vzpominam si na jeden rozhovor,
ktery mi pfipomnél, Ze moji studenti nejsou mé klony -
maji své vlastni priority a motivace, takZe bych s nimi
mél zachdzet jako s jednotlivci. Rezonovala mnou také
poznamka jiného védce: Cilem védy je posunout véci,

i kdyZ jen o kousek. MoZnd nevyresite cely problém, ale
prispét k pokroku o jeden krok je stdle smysluplné.
otce: Nepremyslejte prilis o problému - premyslejte

o feseni. Tento zplsob uvaZovani mi pomohl jak ve
vyzkumu, tak v Zivote.

Skloubit vyzkum, publikace a vedeni je ndroc¢né. Jak
dobijite energii mimo laborator? Mate néjaké konicky
nebo zaliby, které vam pomahaji udrZet si nadhled?

UpFfimné fe¢eno, nemam pocit, Ze bych potreboval
,dobijet baterky“v obvyklém smyslu, protoZe svou
prdci opravdu miluji. Jak jsem jiz zminil, vyzkum pro
mé neni prace, ale spise zdbava. Je to jako byt ditétem
na hristi; zcela se ponofim do objevovani a zkouseni
novych véci.

Jedinou vyzvou je, Ze nékdy zapominam, Ze existuje

i svét mimo laborator! Samozfejmé mi pomahd udrzo-
vat rovnovdhu Cas straveny s manZelkou a dcerou

a obclasné posezeni's kolegy u piva.

Jaké jsou klicové vyzkumné otdzky nebo aplikace, kterym
se chcete v budoucnu vénovat? At uZ jde o fotochemickou
syntézu, primyslové vyuZiti nebo vyvoj katalytickych
procesti nové generace?

For example, my PhD supervisor, Prof. Werner Nau,
taught me to always pay attention to detail. During my
postdoc with Prof. Burkhard Kénig, | learned not to take
editors’ comments too personally — good science will
speak for itself, regardless of where it’s published. Prof.
Markus Antonietti, another postdoctoral mentor, once
told me: “Don’t try to publish a hundred papers that
nobody reads; try to publish one that everyone does.”
That advice has stayed with me.

From listening to other scientists, I’'ve also gained
perspective on leadership. | remember one interview
that reminded me that my students are not my clones
— they have their own priorities and motivations, so

I should treat them as individuals. Another scientist’s
comment resonated with me as well: the goal of science
is to shift the needle, even a little. You may not solve
the entire problem, but contributing one step forward
is still meaningful.

And finally, one of the most important lessons came
from my father: don’t think too much about the pro-
blem — think about the solution. That mindset has
helped me both in research and in life.

Balancing research, publications, and leadership is
demanding. How do you recharge outside the lab?
Are there hobbies or passions that help you keep
perspective?

To be honest, | don’t really feel that | need to , recharge*
in the usual sense, because I truly love what | do.

As | mentioned earlier, research doesn’t feel like work
to me — it feels more like a play. It’s like being a child

in a playground; | get completely absorbed in exploring
and trying new things.

The only challenge is that sometimes | forget there’s a
world outside the lab! Of course, spending time with my
wife and daughter, and occasionally enjoying a beer or
two with colleagues, helps me maintain a good balance.

Looking ahead, what are the key research questions
or applications you’re eager to pursue. Whether in
photochemical synthesis, industrial translation, or
shaping next-gen catalytic processes?

INDRAJIT GHOSH

To je obtiZznd otdzka, protoZe jako védec snim o mnoha
vécech. Napfiklad bych jednoho dne rdd vyvinul kata-
lyzdtor, ktery by za jednoduchého slunecniho zdreni
rozkladal ¢istou vodu na vodik nebo aktivoval dusik

k vytvorfeni produktd s pfidanou hodnotou.
Samoziejmé jsem také realista - vim, Ze kdyby tyto
vyzvy byly jednoduché, uz by byly vyreseny. Skutecna
obtiZnost vsech téchto aktivacnich procesu spociva

v nalezeni spravné rovnovdhy mezi termodynamikou

a kinetikou. Proto se v budoucnu zaméiime na malé, ale
smysluplné kroky k pochopeni a oviddnuti této rov-
novahy. I postupny pokrok v téchto smérech by mohl
otevrit dvere k udrzitelnéjsim chemickym transforma-
cim v budoucnosti.

Nakonec, pokud by za vami pFisel mlady student a rekl:
,»Chci byt védcem*, jakou radu byste mu dal na zdkladé
své vlastni cesty?

Moje rada pro kazdého mladého studenta, ktery se chce
stdt védcem, je jednoducha: Nesoustredte se pouze na
uspéch, soustredte se na to, abyste byli dobri - dobfi
védci a dobfi lidé.

Véda neni zavod, je to proces zvédavosti, trpélivosti

a vytrvalosti. Budete Celit netspéchim, odmitnuti

a momentidm pochybnosti - to vse je soucdsti cesty.
DdleZité je, jak upFimné a s jakou vdsni pristupujete

ke své prdci. Svym studentim vZdy Fikdm: Nehorite se
za impakt faktory nebo uznanim. Pokud délate dob-
rou védu s integritou a zvédavosti, vysledky a uznani

prijdou samy.

Pokud jste zvidavi a odhodlani,
vZdy se néco naucite, a pokud
madte Stésti, miZete dokonce
pFispét i né¢im vyznamnym.

Vedouci vyzkumné
skupiny a zkuSeny

Materials-Envi Lab

. Indrajit
védec v rdmci = Ghosh

That’s a difficult question, because as a scientist,

I dream about many things. For example, one day I’d
love to develop a catalyst that can, under simple sunli-
ghtirradiation, split pure water to produce hydrogen,
or activate dinitrogen to create value-added products.

Of course, I’m also realistic — | know that if these
challenges were simple, they would already be solved.
The real difficulty in all these activation processes lies
in finding the right balance between thermodynamics
and kinetics. So, my focus moving forward is to take
small, meaningful steps toward understanding and
controlling that balance. Even incremental progress in
these directions could open the door to more sustaina-
ble chemical transformations in the future.

Finally, if a young student came to you saying, “l want to
be a scientist,” what piece of advice would you give them,
based on your own path?

My advice to any young student who wants to become
a scientist is simple: don’t focus only on being success-
ful, focus on being good — a good scientist and a good
person.

Science is not a race; it’s a process of curiosity, patien-
ce, and persistence. You will face failures, rejections,
and moments of doubt — that’s all part of the journey.
What matters is how honestly and passionately you
approaching your work.

I always tell my students: don’t chase impact factors
or recognition. If you do good science with integrity
and curiosity, the results and recognition will come
naturally.

If you are curious and determined, you will always
learn something, and if you are lucky, you may
even contribute to something significant.

Head of a research group and senior
researcher at Materials-Envi Lab

CEET
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Vojtéch Blazek je Junior Researcher ve vyzkumné skupiné
Inteligentni sité, a v soucasnosti plisobi v Centru energe-
tickych a environmentalnich technologii (CEET) VSB-TUO.
Specializuje se na vyzkum v oblasti elektroenergetiky, mi-
krositi a dalSich souvisejicich technologii. V rdmci své role
koordinuje mezindrodni védecké aktivity, spolupracuje
s ndrodnimi i mezinarodnimi partnery a podili se rovnéz
na publikacni ¢innosti a vyzkumnych projektech. V sou-
kromi je mimo jiné nadSenym fotografem.
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Vojtéch Blazek is a Junior Researcher in the Smart Grids

research group, currently working at the Centre for
Energy and Environmental Technologies (CEET) at
VSB-TUO. He specializes in research in the fields of
electrical engineering, microgrids, and other related
technologies. As part of his role, he coordinates inter-
national scientific activities, collaborates with national
and international partners, and is involved in publication
efforts and research projects. In his private life, besides
other things he is an enthusiastic photographear.
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VOJTECH BLAZEK

Ahoj Vojto, konecné zde mam nékoho, s kym si mohu
tykat. Nebudu zastirat, Ze se uZ néjaky ten patek zname,
takZe té nebudu pfilis Setfit. Zacal bych ale zlehka a na
tvod bych ti dal Sanci se trochu predstavit.

Jsem koordindtor mezindrodnich védeckych aktivit
vyzkumné skupiny Inteligentni sité pod vedenim

doc. Slaniny a doc. Prokopa. Moje role zahrnuje veskeré
¢innosti spojené s védeckym publikovanim, koordinaci
VaV praci's lokdlnimi védci a koordinaci s nasimi mezi-
narodnimi partnery. Dale se podilim na spolupraci s ad-
ministrativnimi a vedoucimi pracovniky naseho centra.
Obcas, pro svou radost a pro prezentacni ucely centra,
také néco vyfotim (viz mnou vybrand fotografie).

Dalsi vyznamnou roli, kterou v tymu zastdvam, je pou-
Sténi muziky na tfetim patre budovy CEETe, nelinavné
testovani kdvy a ochutndvani vsech mozZnych dobrot ve
spolecné kuchyrice.

Zajimalo by mé, jak ses dostal k tématu, kterému se dnes
vénujes a zdroven si neodpustim otazku, co nebo kdo té
motivoval k praciv CEET na Centru ENET?

VZdy mé motivovaly osobnosti, které jsem v Zivoté
potkal. Celé to zacalo studiem na VSB - TUO, kde jsem
prezencné studoval bakaldrsky obor elektroenergetika
na Fakulté elektrotechniky a informatiky. UCil mé teh-
dejsi doktorand Stuchly pod vedenim tehdy jesté doc.
Misdka. Pan Stuchly vyucoval Diagnostiku elektrickych
zafizeni a pohyboval se kolem laboratofe Mikrosité.
Tehdy jsem spoluZékim Fekl, Ze by bylo fajn jednou
pracovat pravé v té laboratori Mikrosité, kde piskaly
ménice a cvakala reldtka.

Privybéru bakaldrské prdce jsem si fekl, Ze chci délat
néco praktického, protoZe nejsem dobry teoretik,

a po ziskani magisterského titulu urcité pdjdu pracovat
do firmy. Vybral jsem si proto prakticky zamérenou
bakaldrskou praci pod vedenim tehdy jesté dr. Prokopa.
Ndsledné jsem pokracCoval v magisterské praci, a to opét
pod jeho vedenim.

Hi Vojta, finally, | have someone here | can address
informally. | won’t hide the fact that we’ve known each
other for quite a while, so | won’t go easy on you. But
let’s start lightly, and I’ll give you a chance to introduce
yourself.

I am the coordinator for international scientific acti-
vities in the Smart Grids research group led by Asso-
ciate Prof. Slanina and Associate Prof. Prokop. My role
encompasses all activities related to scientific pub-
lishing, coordination of R&D work with local scientists,
and coordination with our international partners. | also
collaborate with the administrative and management
staff of our centre. Occasionally, for my own enjoyment
and for the centre’s presentation purposes, | also do
some photography. Another significant role | have in
the team is playing music on the third floor of the CEETe
building, tirelessly testing coffee, and tasting all sorts
of treats in the shared kitchen.

I’m curious, how did you get into the topic you are
currently working on, and | can’t resist asking what or
who motivated you to work at CEET at the ENET Centre?

I’'ve always been motivated by the people I’'ve met in my
life. It all started with my studies at VSB - TUO, where

I studied electrical engineering at the Faculty of Electri-
cal Engineering and Computer Science. | was taught

by the doctoral student Stuchly under the supervision
of the Prof. Misak. Mr. Stuchly taught the diagnosis of
electrical devices and was involved with the microgrid
laboratory. | told my classmates back then that it would
be great to work in that microgrid lab one day, where
converters hummed and relays clicked.

When choosing my bachelor’s thesis, | decided to do
something practical because | wasn’t good at theory,
and after getting my master’s degree, | was sure I’'d
work for any company. So, | chose a practically-oriented
bachelor’s thesis under the supervision of doc. Prokop.

| then continued with my master’s thesis, again under
his guidance.

Iyl
CEET
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Zivot md v§ak obcas smysl pro humor. Na doktorském
studiu jsem si zvolil Skolitele prof. Misdka a skoncil
jsem pravé v té laboratori, o které jsem tehdy mluvil,

a v tymu, ktery vedli prof. Misdk a doc. Prokop. BEhem
mého Ph.D. studia mély tyto dvé osobnosti nejvétsi viiv
na formovani mého pohledu na védecky svét. Takhle
jsem se na CEETu védecky ,narodil*.

Vzhledem k tomu, Ze jsi teprve na zacatku své vyzkumné
drahy, je trochu zvladstni se ptat na takovou otdzku. Stejné
se ale zeptdam. Ve své dosavadni kariéfe mas za sebou
nékolik publikaci a viznamnych vyzkumnych projektd.
KdyZ se podivas zpét, kterd z tvych praci té zatim nejvic
tésia proc? Co v ramcini povaZujes za nejvétsi pfinos?

Je pro mé tézkeé vybrat vystup, ktery mé osobné nejvice
tési. Obecné jsou to takoveé vystupy, které nékomu po-
mohou k lepsimu Zivotu. Mam snad pred sebou jesté kus
Zivotni cesty. Ted' o tom nepfemyslim nijak zvlast do
hloubky. Na retrospektivu mam jesté cas a kazdy vystup
musi nejprve uzrat.

PouZiji trochu sportovni tenisovou rétoriku. Je jedno, jak
jste na tenisovém kurtu zahrali minuly micek. Je jedno,
jestlizrovna mdte nebo nemdte poddni. Kazdy pracovni
den musite micek odehrat co nejlépe v daném okamZi-
ku. Musite byt tady a ted. Soustfedim se na pfitomnost.
To, Ze se vdam néco v minulosti povedlo nebo nepovedlo,
neniv kaZdodennim Zivoté aZ tak podstatné.

Odpust mi trochu nadsédzky, ale jsi publikacni masina.
Jak vlastné osobné vnimas ten tlak na neustdlé psani
¢lankd, kdyZ je potreba se zdroveri vénovat vyzkumu,
uceni a dalsim aktivitam? Nékdy to uZ musi byt opravdu
jak se Fika ,,na palici“, ne?

Mél jsem to stésti, Ze jsem do védeckého svéta vstu-
poval v dobé, kdy byla jedna publikace s vyssim impakt
faktorem v daném oboru za rok pro védce velkym
uznanim. Tlak na vykon a kvalitu se v poslednich letech
vyrazné zvysil. Zacdtky byly krusné. Boj s vlastnim poci-
tem nedostatecnosti, boj s vyhorenim, s nezkusenosti,
sanglictinou i ¢eStinou, se strachem z neznama,

z verejného vystupovani...a mohl bych pokracovat jesté
dlouho.

Life sometimes has a sense of humor. During my doc-
toral studies, | chose Prof. Misdk as my supervisor, and
I ended up exactly in that laboratory | had spoken of, in
a team led by Prof. Misak and Associate Prof. Prokop.
During my PhD studies, these two individuals had the
greatest influence on shaping my view of the scientific
world. This is how | was scientifically ,born“ again, at
CEET.

Since you are still at the beginning of your research
career, it might be a bit unusual to ask this question.
Still, I will ask. You already have several publications and
significant research projects behind you. When you look
back, which of your works are you most proud of and
why? What do you consider the greatest contribution of
that work?

It’s difficult for me to pick a work that I’m most proud
of personally. Generally, it’s the outputs that help
improve someone’s life. | still have a long way to go.
I’m not really thinking deeply about it right now. | have
time for retrospectives, and every output has to matu-
refirst.

I’ll use a bit of tennis rhetoric. It doesn’t matter how
you played the previous shot on the tennis court. It
doesn’t matter whether you have a serve or not. Every
workday, you have to play your shot the best way you
can in that moment. You must be here and now. | focus
on the present. What happened in the past, whether

successful or not, is not that important in everyday life.

Forgive my exaggeration, but you are a publishing
machine. How do you personally perceive the pressure
to continuously write articles, while needing to focus
on research, teaching, and other activities? It must
sometimes be really overwhelming, right?

I was lucky to enter the scientific world at a time when
publishing one paper with a higher impact factorin a
given field per year was a significant recognition for a
researcher. The pressure for performance and quality
has increased significantly in recent years.

The beginning was tough. Struggling with a feeling of

VOJTECH BLAZEK

Mél jsem pocit, Ze mi pfiroda nenadélila spravné karty
pro védeckou drahu, Ze do tohoto svéta tak uplné ne-
patrfim. Zbylo mi jediné, vsechno si poctivé odpracovat.
74dnd zkratka v mém pripadé neexistovala. Pracoval
jsem od rdna do vecera, o vikendech i o dovolenych.
Zatéz se zvysovala postupné rok, co rok. Cely védecky
tym, véetné mé, se ucil za pochodu.

Véda je o kazdodenni prdci na sobé samém. Je to neu-
stdle o pfekondvdni sebe sama, a taky o tom, byt vzdy
nejlepsiverzi sebe sama. Nesmite se lidsky zastavit.
Strach se casem zmirni a nékteré obavy se uplné vytra-
ti. Dnes se citim skvéle, a to i diky zazemi, které na CEET
mame. Vedeni i kolegové mé podporuji a mam pocit, Ze
se nam dari. Jsem soucdsti mezinarodniho védeckého
tymu, ktery je podle mého nazoru v soucasném védec-
kém prostredi v oblasti elektroenergetiky nejlepsim
vyzkumnym tymem v Ceské republice.

KdyZ se na to s odstupem podivdém, mij pribéh, o kte-
rém piseme, je sam o sobé docela dost ,,na palici“.

inadequacy, burnout, inexperience, with both English
and Czech, with fear of the unknown, public speaking...
and I could go on for a long time.

| felt like nature hadn’t dealt me the right cards for

a scientific career, that I didn’t quite belong in this
world. There was only one thing left, to work hard at
everything. No shortcuts existed for me. | worked from
morning to evening, on weekends and holidays. The
workload gradually increased year by year. The whole
research team, including me, learned on the go.

Science is about daily work on oneself. It’s a constant
overcoming of oneself, striving to be the best version
of yourself. You can’t stop. Fear diminishes over time,
and some anxieties completely disappear. Today, | feel
great, thanks to the support we have at CEET. Manage-
ment and colleagues support me, and | feel like we’re
succeeding. I’'m part of an international scientific team
that, in my opinion, is the best research team in electri-
cal engineering in the Czech Republic.

Looking back, the story we’re writing now is quite a
,hard nut to crack.“

il
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Pojd'me nyni zpét k tvému vyzkumu, protoZe v ném se
Casto objevi momenty, které mohou vSechno zménit.
Mas uzZ za sebou moment, ktery ti uplné zménil pohled na
néjakou oblast, na které jsi pracoval?

Téch momentd bylo opravdu hodné, fantazie navic
roste i diky fotografiim, které délam. V kontextu védce
mé napada prdce na publikaci, kterd byla trindctkrat
odmitnuta, kdy nédm ji nakonec prece jen prijali. Pfes
mensiohynek v laboratofi pfi jednom experimentu

aZ k povzbuzeniod doc. Slaniny béhem mého vyhoreni.
Rekl mi, Ze vykaslat se na vyzkum by v mém pfipadé
byla chyba. Dale cesta do zimniho Biatystoku (par
kilometrd od ukrajinskych hranic) za kolegou docentem
Walendziukem v dobé, kdy vypukla vdlka na Ukrajiné,
nebo pocatek spoluprdce s Mohitem Bajejem. Rovnéz
slavnostni otevreniinfrastruktury CEETe, ale i obhdje-
nidisertacni prdce, aZ po uspésné publikovani studie
zabyvajici se chytrou pneumatikou, pfijejimz prijeti
jsem byl trochu namékko. Pro kolegyni Lubomiru, spo-
luautorku ¢lanku, znovu doddvdm, Ze jsem slzu opravdu
neuronil. Byl jsem jenom namékko. Byl to jen odraz

v mych brylich. Takovy paprsek svétla.

Necekal jsem, Ze se ndm podari publikovat ¢lanek

v oboru, ktery jsem nevystudoval. KdyZ si vzpomenu,
jaké pro mé byly zacatky...absolutné bych necekal, Ze se
mi podafi ziskat ocenéni rektora VSB-TUO, pro nejlepsi-
ho publikujiciho védce v kategorii Junior Researcher za
rok 2024.

Pokud se podivam na tctyhodny vycet tvych publikaci, co
je pro tebe aktualné nejvétsivyzva? A co té v této oblasti
nejvice motivuje toto téma ddle rozvijet?

Aktudlné je pro mé nejvétsi vyzvou udrZet vysokou uro-
veri védeckych vystupli i v ndsledujicich letech. Zdstat
relevantni a neusnout na vavrinech. Trendy v publiko-
vani, jako jsou uméla inteligence a oteviend véda, méni
pravidla hry. Nechci byt viastovka, kterd vzlétne a shofi
po par uspésnych letech.

Nejen v pracovnim Zivoté se poustim do dlouhodobych,
udrZitelnych spolupraci a projektd, které mi dévaji
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Let’s go back to your research, because there are often
moments that can completely change everything.
Have you had a moment that completely changed your
perspective on a problem you were working on?

There have been many such moments. For example,
working on a paper that was rejected thirteen times
and finally got accepted; a small fire in the lab during
an experiment; encouragement from Associate Prof.
Slanina during my burnout when he told me it would be
a mistake to give up on research; a trip to winter Biaty-
stok (a few kilometers from the Ukrainian border) to
visit colleague Associate Prof. Walendziuk when the war
in Ukraine broke out; the start of cooperation with

Dr. Mohit Bajaj; the grand opening of CEETe infra-
structure; defending my dissertation, and finally suc-
cessfully publishing a study on smart tires, which, when
accepted, made me a little emotional. | didn’t expect
we would manage to publish an article in a field | didn’t
study. When I think about how it all began for me...

To my colleague Lubomira, co-author of the article,
lagain assure you that | didn’t shed a tear. | was just

a little emotional. It was only a reflection in my glasses.
A beam of light.

If I look at the impressive list of your publications, what
is your biggest challenge right now? And what motivates
you most to continue developing this topic?

Currently, my biggest challenge is maintaining a high
level of scientific output in the coming years. Staying
relevant and not resting on our laurels. Trends in pub-
lishing, such as artificial intelligence and open science,
are changing the rules of the game. | don’t want to be a
swallow that flies up and burns out after a few success-
ful years.

In both my professional life, | pursue long-term, sustai-
nable collaborations and projects that make sense to
me. My motivation is always the win-win principle.

The joy of collective success is multiplied, while failure
is shared. | want to continue developing these collabo-
rations. Making someone happy with work you love is
the greatest motivation for me.

VOJTECH BLAZEK

smysl. Moji motivaci je vZdy princip win-win. Radost ze
spolecného uspéchu je pak nasobnd, zatimco prohra se
déli. Chtél bych nadale tyto spoluprdce rozvijet. Délat
radost nékomu praci, kterou milujete, je pro mé tou
nejvétsi motivaci.

VSichni, kdo se ve védeckych kruzich pohybuji,

si uvédomuji, Ze spoluprace je klicova. Mas uz za sebou

zajimavou spolupréci, at uZ s kolegy z jinych obord,

s priimyslem nebo mezindrodnimi partnery, kterd té

posunula dal?

Presné, téch spolupraci, které mé skutecné posunuly
dal, bylo hned nékolik. Velmi obohacujici pro mé byly
projekty, v nichZ jsme propojovali elektroenergetiku

s jinymiobory. Jako priklady mohu uvést Computational
Science, Data-driven Science, Materidlové inZenyrstvi i
Technickou diagnostiku.

Z mezindrodniho hlediska pro mé byla zdsadni spolu-
prdce s tymem docenta Walendziuka, doktora Mohi-

te Bajaje, Flaha Aymena a dalSich kolegl. Nejradéji
spolupracuji s lidmi, ktefi nad vécmi pfemysleji jinak.
VZdy mé to pfiméje vystoupit z vliastni odborné bubliny
a nahliZet na problém komplexnéji.

Z primyslovych spolupraci si nejvice cenim téch pro-
jektd, v nichZ jsme mohli vysledky vyzkumu prevést do
praxe. Jde napriklad o projekty zamérené na mikrosité Ci
nabijeni elektromobild.

Jak se zpiva i v jedné z populdrnich pisnicek, ,véda nemd
rozuzleni“, Zajimalo by mé proto, jaké jsou tvé osobni
cile? Co bys chtél zanechat jako stopu ve svém oboru?
Jaky je tvij Feknéme ,védecky sen“?

Mym védeckym snem je posunout CEETe do roviny,
kterd nebude jen o fyzickém polygonu pro vyzkum

a vyvoj, ale stane se jakousi globaini védeckou socidlni
siti propojujici tymovou spolupréci z celého svéta. Pral
bych si vytvofit prostor, kde svou seberealizaci nalez-
nou védci bez ohledu na to, zda jsou ostrileni matadofri,
nebo zacinajici badatelé. Budujeme zdzemi a podporu
pro vyzkumné projekty, které nds dalece presahuji.

Everyone involved in scientific circles understands
that cooperation is a key. Have you had any interesting
cooperation’s, either with colleagues from other fields,
with industry, or international partners, that have
pushed you forward?

There have been several collaborations that have
really pushed me forward. Projects where we connec-
ted electrical engineering with other fields were very
enriching for me. For example, computational science,
data-driven science, material engineering, or technical
diagnostics.

From an international perspective, my collaboration
with Associate Prof. Walendziuk’s team, Dr. Mohit Bajaj,
Flah Aymen, and other colleagues, has been crucial.

| especially enjoy working with people who think diffe-
rently. It always makes me step out of my own expert
bubble and look at problems more holistically.

From industrial collaborations, | value projects where
we were able to translate research results into practice.
For example, projects focused on microgrids or electric
vehicle charging.

As the popular song goes, ,,science has no resolution.“

So, I’m curious, what are your personal goals? What would
you like to leave as a legacy in your field? What is your
,scientific dream“?

My scientific dream is to elevate CEETe to a level that is
not just a physical research and development polygon,
but becomes a global scientific social network connec-
ting teams from around the world. | want to create a
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Vérim, Ze nase Ciny dokdzZou prehlusit nase slova.

Mym osobnim cilem je zanechat svét v lepsim stavu,

neZ v jakém jsme jej prevzali. Udélat téch par kricka
dopredu pro nastupujici generaci, aby i ona méla pak
prostor udélat par kricki dopfedu. To s sebou nese
nejen neustalé zdokonalovdni sebe sama ve vSech
aspektech védecké prace, ale také predavani zkusenosti
kolegiim a nasim budoucim generacnim ndstupcim.

KdyZ se podivds na svij dosavadni vyzkum z trochu
sSirsi perspektivy. Jakou roli by mél vyzkum v tvém
oboru hrat v Sirsim spoleCenském nebo technologickém
kontextu? Jaky dopad by mél viastné mit tvij vyzkum
na budoucnost?

V Sirsim spoleCenském kontextu by mél vyzkum po-
vzbuzovat a zlepsovat lidem jejich Zivoty. Na spousté
problému védeckd komunita opravdu usilovné pracuje

space where scientists, whether seasoned experts or
early-stage researchers, can find self-fulfillment.

We are building an environment and support for rese-
arch projects that far exceed our current capacities.

| believe our actions can speak louder than our words.
My personal goal is to leave the world in a better state
than we found it. Taking a few steps forward for the
next generation, so that they can also take a few steps
forward. This not only involves constantly improving
oneselfin all aspects of scientific work but also passing
on experiences to colleagues and future generations of
researchers.

Looking at your research from a broader perspective,
what role should research in your field play in a broader
societal or technological context? What impact should
your research have on the future?

VOJTECH BLAZEK

a hledd cesty, jak drobné i zdsadni potfeby a vyzvy
spolecnosti resit. Dopad mého vyzkumu by mél byt
pozitivni. KdyZ to nékomu zlepsi Zivot, je to fajn.

A na zdveér si neodpustim otdzku, co té na védecké praci
nejvice bavi, a co bys doporucil tém, ktefi se na tuto
cestu teprve chystaji? Jak by mél podle tebe udrZet
védec rovnovdahu mezi osobnim Zivotem a ndaro¢nym
vyzkumem?

Nejvic mé bavi prekondvat situace, které se zpocdtku
jevi jako neprekonatelné. PFi feseni problému je po-
tfeba aktivovat ¢asti mozku zodpovédné za VTIP. Kdyz
tomu navic dodéte DUleZitost a DUstojnost, vznikne
DUVTIP. Pomoci divtipu pak dokaZete vyfesit spoustu
véci. Pridate-li k tomu navrch jesté trochu houzZev-
natosti, mdte skveély recept na dokonale propeceny
Uspéch.

Odpovéd' na otdzku, jak by mél védec udrZet rovnovahu
mezi osobnim Zivotem a ndro¢nym vyzkumem, je
umé zatim v procesu badani. Sbiram dlouhodobd data
a potrebuji na mérenijesté par let, abych mohl podat
relevantni odpovéd. Prvni zkousky zatim nedopadly
nejlépe. Myslim, Ze jsem teprve na zacdtku. Vérim ale,

Ze na fesenirovnice Zivota jednou pfijdu a onu odpovéd'

najdu.

Vyzkum by mél zlepsovat lidem
Zivoty a na tom védeckd komunita
CEET opravdu usilovné pracuje.

Mlady védec ve vyzkumné
skupiné Inteligentni sité

In a broader societal context, research should encour-
age and improve people’s lives. The scientific commu-
nity is working diligently on many problems, looking for
ways to address both minor and major societal needs
and challenges. The impact of my research should be
positive. If it improves someone’s life, that’s a good
thing.

Finally, | can’t resist asking what you enjoy most about
scientific work, and what would you recommend to those
who are just starting out on this journey? How should a
scientist maintain a balance between personal life and
demanding research?

What I enjoy most is overcoming situations that initially
seem insurmountable. When solving a problem, you
need to activate the parts of the brain responsible for
INGENUITY. When you add DIGNITY, you create ESSEN-
CE necessary for scientific work. With such a wit, you
can solve a lot of research issues. Furthermore, add a
little TENACITY on top, and you have a great recipe for
perfectly cooked success.

The answer to the question of how a scientist should
maintain a balance between personal life and deman-
ding research is still a work in progress for me. I’m co-
llecting long-term data, and | need a few more years to
measure it to give a relevant answer. My first attempts
haven’t gone well yet. | think I’m still at the beginning.
But I believe that I’ll eventually solve the equation of
life and find the answer, once.

Research should improve human lives,

and the CEET scientific community is
indeed working hard to achieve that.

VOJTECH

BLAZEK Young researcher in the

Smart Grids research group

CEET
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Fyzikdlni chemik Radek Zbofil je védeckym feditelem Prof. Radek Zbofil, a physical chemist, serves as the

Centra nanotechnologii CEET, VSB-TUO, v ném? vede Scientific Director of the CEET Nanotechnology Centre
Materialové-environmentadlni laborator (MEL). Tu vy- at VSB-TUO, where he presides over the Materials-Envi
budoval béhem uplynulych ¢tyr let od nuly a pretvoril ji Lab (MEL). Over the past four years, he has meticulously
v multidisciplindrni a vysoce internacionalizovany tym constructed this laboratory from its inception, evolving it
s vynikajicimi vysledky. Jak se mu to povedlo a v jakych into a multidisciplinary and highly internationalized team
oblastech spolu s kolegy slavil v letoSnim roce tspéch, that has achieved remarkable outcomes. In arecentin-
prozradil v rozhovoru. terview, he elucidated the strategies employed to attain
these accomplishments as well as the specific domains

in which he and his colleagues have experienced notable

success during the current year.

RADEK ZBORIL

Jak byste hodnotil z pohledu védy uplynuly rok 2025?

Rok 2025 hodnotim jako mimorddné dspésny. Podafilo
se ndm kompletné dobudovat vyzkumny tym a pro-
jekt REFRESH m& dnes vSechny pozice plné obsazené.
Vysledkem je témér stovka publikaci, pficemzZ zhruba
polovina z nich vys$la v Casopisech s impaktnim fakto-
rem vyssim nez 10. To jasné doklada vysokou odbornou
droven tymu i relevanci vyzkumnych témat, kterym se
MEL vénuje.

Velky posun ndm prinesla také instalace fady unikdt-
nich depozi¢nich, spektroskopickych a mikroskopickych
technik. Diky nim umime materidly nejen vyvijet, ale

i charakterizovat s atomdarni presnosti, coZ ndm umoz-
fiuje drZet krok s nejlepsimi svétovymi pracovisti.
Mdm rovnéZ radost z dynamického rozvoje smluvniho
vyzkumu s pfednimi domdcimi i zahrani¢nimi firmami
a zvyborné spoluprdce v ramci tfi velkych evropskych
projektd, do nichZ jsme zapojeni. Osobné povaZuji za
velmivyznamny i fakt, Ze vyzkumny tym MEL letos
posilil prof. Klaus Miillen, ktery patfi mezi deset nej-
citovanéjsich chemiki na svété. Hodné mi poméaha se
smérovanim vyzkumu a jeho zkuSenosti jsou nesmirné
inspirativni. Pfed pdr tydny jsem odeslal k recenznimu
fizeni dalsi spolecnou publikaci.

Zkratka, byl to vyborny rok!

Jednim z hlavnich témat vaseho vyzkumu je tzv. atomarni
inZenyrstvi (Single-Atom Engineering). MiiZete ndm tuto
védni oblast pribliZit?

Atomadrni inZenyrstvi je pomérné mlady, ale rychle se
rozvijejici obor, jehozZ po&atky sahaji do oblasti chemic-
ké katalyzy. Katalyzatory jsou latky, které fidi a urych-
luji chemické reakce - a bez jejich vyuZiti by se neobeslo
asi 90 % vsech chemickych ¢i farmaceutickych vyrob.
Tradi¢ni katalyzatory vsak Casto trpi nizkou recyklova-
telnosti nebo vyuZivaji drahé vzacné kovy.

Atomarni katalyzatory prinaseji zasadni zménu: jsou
zaloZeny na levnych materidlech, jako jsou uhlikové
struktury, polymery ¢&i oxidy, do jejichZ povrchu jsou

Dear Professor, first, how would you evaluate the year
2025 from a scientific perspective?

I regard the year 2025 as having been exceptionally
fruitful. We successfully finalized the composition of
the research team, and the REFRESH project is now
fully staffed across all positions. The outcome is nearly
one hundred publications, approximately half of which
have been disseminated in journals boasting an impact
factor exceeding 10. This unequivocally illustrates

the elevated professional caliber of the team and the
pertinence of the research themes that MEL is currently
exploring.

The installation of a plethora of unique deposition,
spectroscopic, and microscopic methodologies has also
contributed to a significant advancement. As a result of
these innovations, we possess the capability not only

to develop materials but also to characterize them with
atomic precision, thereby enabling us to remain compe-
titive with the foremost laboratories on a global scale.

Iam additionally gratified by the dynamic progressi-
on of contract research in collaboration with leading
domestic and international enterprises, as well as the
exemplary cooperation within the three major Europe-
an projects in which we are engaged. Personally,

I deem it particularly noteworthy that this year,

the MEL research team has been augmented by the
addition of Prof. Klaus Mdillen, who ranks among the
ten most cited chemists worldwide. His contributions
are invaluable in guiding the research direction, and
his extensive experience serves as a profound source
of inspiration. A few weeks prior, | submitted another
collaborative publication for peer review.

Tosum up, it has been an exceedingly productive year!

One of the principal areas of focus within your research
pertains to single-atom engineering. Could you elaborate
on this scientific discipline?

Single-atom engineering represents a relatively nas-
cent yet swiftly advancing field, with its roots embed-
ded in chemical catalysis. Catalysts are substances that

CEET
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pevné zakotveny jednotlivé atomy kovd. Tim dosahuje-
me toho, Ze kazdy kovovy atom skutecné pracuje

v chemické reakci. Ve srovndni s béZnymi heterogenni-
mi katalyzdtory je tak vyuZiti aktivnich atom( prakticky
stoprocentnf.

Vysledkem je dramatické zvySeni ucinnosti pfi mnoho-
ndsobné nizsim mnoZzstvi kovu. Atomdrni katalyzdtory
navic ¢asto umoZzriuji zménit samotnou reakéni dréahu

a provadét reakce pfinizsich teplotdch a tlacich. To
vede jak ke sniZeni nakladu, tak ke zmenseni uhliko-

vé stopy vyroby. Do chemie tato technologie pfinesia
uplné novy rozmér s vyraznymi ekonomickymi i envi-
ronmentalnimi prinosy.

N&s tym se této oblastiintenzivné vénuje pfiblizné CtyFi
roky. Neziistali jsme vsak jen u chemie - principy ato-
madrniho inZenyrstvi Uspésné rozvijime i v energetice,
mediciné, senzorice ¢i technologiich ¢isténi vod.

Které vysledky byste v oblasti atomarniho inZenyrstvi
vyzdvihl?

V chemii predstavuje dlouhodobou vyzvu tprava hydro-
genacnich procesu, které tradi¢né vyuZivaji molekularni
vodik a probihaji pfi vysokych teplotdch a tlacich. To

z téchto prumyslové klicovych reakci ¢ini velmi ndklad-
né a energeticky ndrocné procesy. Letos jsme viak v
Casopise Advanced Materials ukdzali, Ze u vybranych re-
akci Ize diky atomarnim fotokatalyzatordm vyuZit jako
zdroj protond obycejnou vodu a provadét hydrogenace
za pomoci slunecni energie. Pokud by se tuto technolo-
gii podarilo posunout do priimyslové praxe, pfinesla by
zdsadni technologické, energetické i ekologické vyhody.
Vyznamny pokrok zaznamendvame také v environmen-
tdlnich technologiich a ¢isténi vod. Velky medidlni ohlas
ziskala nase neddvna prdce publikovana v Chem, kde
jsme pomoci atomdrniho inZenyrstvi vyvinuli novou
generaci filtracnich membran. Ty dokdZou zdroven
odstrariovat tézke kovy i bakterie a dosahuji vice neZ
99,999% ucinnosti proti Sirokému spektru mikroorga-
nismu v destilované, kohoutkové i fi¢ni vodé. Sou¢asné
maji vysokou kapacitu pro adsorpci téZkych kovd a spl-

modulate and expedite chemical reactions, and the
absence of such agents would render approximately
90% of all chemical and pharmaceutical manufacturing
infeasible. However, conventional catalysts frequently
grapple with issues pertaining to low recyclability or
the utilization of costly, scarce metals.

Atomic catalysts herald a transformative shift: they are
predicated on cost-effective materials such as carbon
structures, polymers, or oxides, within which individual
metal atoms are securely anchored to the surface. This
configuration ensures that each metal atom actively
participates in the chemical reaction. In contrast to
traditional heterogeneous catalysts, the utilization
efficiency of active atoms approaches an almost per-
fect 100%.

The outcome manifests as a substantial enhancement
in operational efficiency while simultaneously utilizing
a significantly reduced quantity of metal. Furthermo-
re, atomic catalysts frequently facilitate alterations

in the reaction pathway itself, thereby enabling the
conduction of reactions at diminished temperatures
and pressures. This paradigm shift culminates in both
financial savings and a reduced carbon footprint during
production. This innovative technology has introduced
an entirely new dimension to the discipline of chemis-
try, yielding considerable economic and environmental
advantages.

Our research team has been diligently engaged in this
domain for approximately four years. Nevertheless, our
scope is not confined solely to chemistry; we are also
proficiently advancing the principles of single-atom
engineering across various fields, including energy,
medicine, sensor technology, and water purification
technologies.

Which results in the discipline of single-atom engineering
would you highlight?

Within the realm of chemistry, the alteration of hydro-
genation processes, which conventionally rely on mole-
cular hydrogen and occur under elevated temperatures
and pressures, constitutes a persistent challenge. This

RADEK ZBORIL

niuji nejprisnéjsi standardy. Technologie je navic velmi
jednoduchd, nevyZaduje elektrickou energii, je levna na
udrzbu a membrany Ize snadno regenerovat. Potencidl-
ni uplatnénividime v ¢isténi odpadnich vod v priimys-
lovych regionech, pfi zajisténi pitné vody v rozvojovych
zemich i jako rychlé feseniv krizovych situacich, napfi-
klad béhem vélecnych konfliktd ¢i pfirodnich katastrof.
Ve spoluprdci s kolegy z FEI a tymem profesora Pumery
jsme loni také prokazali, Ze atomdrni inZenyrstvi mize
prispét k usmérnéni pohybu svétlem pohdnénych
nanorobotd. Diky této kontrole dokaZi nanoroboty
zachytdvat a odstrariovat mikroplasty ze znecisténych
vod, coZ otevird nové moznosti v oblasti ekologickych
technologii.

Jsou to jen stfipky, ale jasné ilustruji obrovsky potencial,
ktery atomarniinZenyrstvi pfindsi - a opakované mi
pripominaji, jak pestrd a krdsnd miZe byt préace védce.

Vénujete se i vyuziti materidlového vyzkumu v mediciné?

Ano. Tato skupina je zatim mensi, ale opira se o silnou
sit spolupraci - zejména s kolegy v Olomouci, s labora-
tofemi EMPA ve Svycarsku a s Karolinska Institutet ve
Svédsku. ZaméFfujeme se predevsim na antimikrobidini
technologie. Antibiotickd rezistence redIné méni nase
Zivoty a pocet iumrti's ni spojenych dramaticky nardsta.
Podle predikci WHO miiZe v roce 2030 zemfit na bak-
teridlni infekce vice nezZ 10 miliond lidi ro¢né. Jedinym
FeSenim je hledat nové materidly s unikatnimi mecha-
nismy ucinku, vici nimZ si bakterie nedokdZou vytvorit
rezistenci.

Pravé to se nam podarilo loni, kdy jsme vyvinuli tzv.
atomarni antibiotika. Na grafenovy uhlikovy povrch
jsme pevné chemicky ukotviliionty manganu. Ty pfi
kontaktu s bakteriemi provddéji cileny chemicky utok
na sacharidové struktury v jejich bunécné membrané.
Inhibice téchto polysacharidd vede k destrukci mem-
brany a ndsledné ke smrti bakteridlni buriky. Uto¢ime
tak na jedno z nejkritictéjsich mist bakterii - polysacha-
ridovy apardt, ktery je pro jejich Zivotni funkce zdsadni.
DdleZité je, Ze tento mechanismus vykazuje uc¢innost

renders these industrially crucial reactions exceedin-
gly costly and energy intensive. However, this year, we
demonstrated in the journal Advanced Materials that,
through the utilization of atomic photocatalysts, com-
monplace water can be harnessed as a proton source
for specific reactions, allowing hydrogenation to be
executed utilizing solar energy. Should this technology
be successfully integrated into industrial practices,

it would yield substantial technological, energy, and
environmental advantages.

We are also achieving notable advancements in envi-
ronmental technologies and water purification. Our
recent publication in Chem, which detailed our applica-
tion of atomic engineering in the development of a new
generation of filtration membranes, garnered signifi-
cant media attention. These membranes are capable

of concurrently eliminating heavy metals and bacteria,
achieving an efficiency exceeding 99.999% against a di-
verse array of microorganisms in distilled, tap, and river
water. Concurrently, they exhibit a high capacity for the
adsorption of heavy metals and comply with the most
rigorous standards. The technology is characterized by
its simplicity, requiring no electrical input, is cost-
-effective to maintain, and allows for facile regenerati-
on of the membranes. We perceive potential applicati-
ons in wastewater treatment within industrial regions,
provision of potable water in developing nations, and
as a rapid response to crises, such as those arising from
armed conflicts or natural disasters.

In collaboration with colleagues from FEl and the team
led by Professor Pumera, we also illustrated last year
that single-atom engineering can facilitate the regu-
lation of the movement of light-powered nanorobots.
With this control, nanorobots possess the capability to
capture and eliminate microplastics from contamina-
ted water, thereby unveiling new avenues within the
domain of environmental technology.

These excerpts, albeit limited, distinctly underscore
the vast potential inherent in single-atom engineering
- and they consistently remind me of the diverse and
profound nature of scientific inquiry.
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vici sirokému spektru problematickych bakterii a pfi
opakovaném pouZziti jsme nezaznamenali vznik rezis-
tence. In vivo studie navic ukdzaly vynikajici vysledky

i proti infekcim zplsobenym zlatym stafylokokem. Vidi-
me tak velky potencidl v lokdIni 1é¢bé a hojeni ran, ale

i v povrchové dpravé Iékarskych ndstroji a pristroju.

Urcité stoji za zminku i to, Ze se snaZime podobné prin-
cipy atomdrniho inZenyrstvi uplatnit také v selektivni
protinddoroveé terapii. Mohu prozradit, Ze vysledky jsou
velmi slibné jak ve fazi in vitro, tak ve fazi in vivo. Jde
jednoznacné o novy druh indukce selektivni smrti nddo-
roveé buriky. Jakmile detailné pochopime mechanismus
ucinku, vérim, Ze rok 2026 prinese v priilomové vysledky
prdvé v této oblasti.

energetice. MuZete uvést priklady z vasi laboratore?

Are you also engaged in the application of materials
research within the realm of medicine?

Indeed. This collective remains relatively small; howe-
ver, it is bolstered by a robust network of collaborative
partnerships—particularly with colleagues based in
Olomouc, the EMPA laboratories in Switzerland, and
the Karolinska Institutet in Sweden. Our primary focus
is on the development of antimicrobial technologies.
The phenomenon of antibiotic resistance is profou-
ndly altering our daily existence, with the incidence

of fatalities attributed to it escalating at an alarming
rate. According to projections from the World Health
Organization, it is anticipated that over 10 million in-
dividuals may succumb to bacterial infections annually
by the year 2030. The sole viable solution necessitates
the exploration of novel materials that possess unique
mechanisms of action, thereby precluding the possibili-
ty of bacterial resistance.

We achieved significant progress in this field last year
when we engineered what we term atomic antibiotics.
We chemically immobilized manganese ions onto a gra-
phene carbon substrate. Upon interaction with bacte-
rial cells, these ions initiate a targeted chemical assault
on the carbohydrate structures present in the bacterial
cellmembrane. The suppression of these polysaccha-
rides results in the disintegration of the membrane
and, ultimately, the demise of the bacterial cell. In this
manner, we are targeting one of the most pivotal com-
ponents of bacteria—the polysaccharide apparatus—
which is indispensable for their essential physiological
functions. Notably, this mechanism demonstrates effi-
cacy against a broad spectrum of concerning bacterial
strains, and we have not observed any development of
resistance despite repeated applications. Furthermore,
in vivo investigations have yielded exceptional outco-
mes, even in cases of infections induced by Staphylo-
coccus aureus. Consequently, we identify substantial
potential for localized treatment and wound healing, as
well as for the surface modification of medical instru-
ments and devices.

RADEK ZBORIL

V nasem vyzkumu se soustredime na technologie, které
maji zasadni vliv na vyrobu a vyuZivani obnovitelné
energie, zejména na solarni vyrobu vodiku. V ramci
fotokatalytického Stépeni vody jsme dosahli vyrazného
zlepSeni vytézZnosti diky vyuziti atomarniho inZenyr-
stvi. Tato inovace miZe mit znacny dopad na praktické
aplikace vodikovych technologii.

Vedle toho se zamérujeme také na oblast plazmoniky,
kde vyvijime materidly schopné preménit slunecni
energii na teplo. Napriklad plazmonické trubice vyro-
bené z titanovych sloucenin vykazuji dosud nejvyssi
vytéznost prisolarni pfeméné amoniaku na vodik

a dusik. Tento postup ma vysoky komercni potencial,
protoZe amoniak je v soucasnosti stdle vice skloriovan
jako perspektivni nosi¢ vodiku, ktery je snadno trans-
portovatelny a skladovatelny i pfi relativné nizkych
teplotdch a tlacich ve srovndni's Cistym vodikem.
Nasim cilem je rovnéZ vyuzit sluneéni energii pro vyrobu
chemikalii s vysokou pfidanou hodnotou. V neddvno
publikované prdci v ¢asopise Nature Communications
jsme napriklad vytvorili fotokatalyzator, ktery napodo-
buje strukturu enzymd v lidském téle a dokdZe pfemé-
nit vodu na peroxid vodiku s rekordni uc¢innosti.

Nezapomindame rozhodné ani na oblast ukladani
energie. Vyvijime pfedevsim nové materidly pro vyuZiti
v tzv. superkondenzdtorech. Tyto materidly maji oproti
béznym lithiovym bateriim nékolik vyhod - rychlejsi
nabijeni a vybijeni, del$i Zivotnost, snadnou recyklova-
telnost, niZsi naklady na udrZbu a v neposledni fadé

i vyssibezpeclnost.

Jak ve vyzkumu pomahaji unikatni pristroje MEL pofizené
z projektu REFRESH?

Pro nds vyzkum je klicova Spickovd infrastruktura, kterd
ndm umoZznuje pracovat s materidly na atomarni drovni
a analyzovat jejich strukturu i vlastnosti s nevidanou
presnosti. K dispozici mame depozi¢ni techniky, jako je
magnetronové naprasovani, které nam dovoluje preci-
zné upravit strukturu materidld, napfiklad vytvorenim
defektd, do nichZ miZeme cilené zabudovévat atomy

Iyl
CEET

Itis also pertinent to note that we are endeavouring
toimplement analogous principles of single-atom
engineering in the context of selective anti-tumour
therapy. | can disclose that the preliminary results are
exceedingly promising, both in vitro and in vivo. This
represents a distinctly novel approach to the induction
of selective tumour cell mortality. Once we achieve a
comprehensive understanding of the underlying me-
chanisms at play, | am optimistic that the year 2026 will
herald groundbreaking advancements in this domain.

Materials research is attaining heightened significance in
the context of contemporary energy solutions. Could you
provide specific instances from your laboratory?

Our investigative efforts are concentrated on technolo-
gies that exert a profound influence on the generation
and utilization of renewable energy, with particular
emphasis on solar hydrogen production. Within the do-
main of photocatalytic water splitting, we have realized
notable advancements in yield through the applica-
tion of single-atom engineering methodologies. This
groundbreaking innovation possesses the potential to
substantially impact the practical implementation of
hydrogen technologies.

Moreover, our research endeavors also encompass the
discipline of plasmonics, wherein we are innovating
materials that are proficient in converting solar energy
into thermal energy. For instance, plasmonic tubes fab-
ricated from titanium compounds have demonstrated
the highest efficiency to date in the solar conversion of
ammonia into hydrogen and nitrogen. This process ex-
hibits considerable commercial viability, as ammonia is
increasingly being recognized as a promising hydrogen
carrier that facilitates ease of transport and storage at
relatively moderate temperatures and pressures when
contrasted with pure hydrogen.

Our objective also encompasses the utilization of solar
energy for the synthesis of high-value-added che-
micals. For instance, in a recently published article in
Nature Communications, we developed a photocatalyst
that emulates the structural characteristics of enzymes
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kovd. Tato metoda je jednim z piliFi v pFistupech

k atomdrnimu inZenyrstvi.

Déle bych zminil napriklad vysokorozlisovaci skenovaci
elektronovy mikroskop (SEM), ktery mame propojeny
s RTG-fotoelektronovou spektroskopii. Tento kombi-
novany pfistup nam poskytuje komplexniinformace
o morfologii, strukture a chemickych vlastnostech
materidld, které vyvijime véetné identifikace pfipad-
nych chemicky odlisnych oblasti ve strukture materi-
dlu. K tomu mame k dispozici elektronovy mikroskop
s fokusovanym iontovym svazkem, jenZ ndm dovoluje
provddét velmi tenké rezy a detailné zkoumat vnitrni
strukturu materiald.

Dalsi techniky jako elektronovd paramagnetickd rezo-
nance ndm poskytuji cenné informace o mechanismu
fingovdni nasich material(i v konkrétnich chemickych

a biologickych procesech. JiZ nyni jsme jednou z nejlépe
vybavenych laboratofi pro materiglovy vyzkum v CR.
Tésim se, Ze pristi rok zkompletujeme unikatni tech-
nicky park instalaci vysokorozliSovaciho transmisniho
elektronového mikroskopu, ktery bude svou konfiguraci
prvni svého druhu v Evropé.

Spolupracujete s fadou zahrani¢nich tymd. Jak
vyznamnou roli hraje mezindrodni spoluprace
ve vasem vyzkumu?

Mezindrodni spoluprdce pro nds predstavuje zakladni
pilif vyzkumu, protoZe nase projekty jsou skutecné
multidisciplindrni a na jejich FesSeni je potfeba Siroké
spektrum odbornik(. KdyZ syntetizujeme a charakte-
rizujeme nové materialy, vyuzivdme chemiky, fyziky i
materidlové inZenyry. Pri aplikacich ale spolupracuje-
me s molekuldrnimi biology, I€ékari nebo specialisty na
energetiku.

V soucasnosti se podilime na tfech velkych evropskych
projektech zamérenych na vyuziti atomdarniho inZenyr-
stvi pro obnovitelné zdroje energie, cirkuldrni ekonomi-
ku a vyrobu chemikalii. Napfiklad projekt MERGE, ktery
koordinujeme v rdmci programu Twinning, zahrnuje
partnery z Holandska, Itdlie a Recka.

found in the human body, thereby enabling the conver-
sion of water into hydrogen peroxide with unpreceden-
ted efficiency.

We are unequivocally maintaining our focus on the
domain of energy storage. Our primary efforts are
directed toward the development of novel materials
intended for application in so-called supercapacitors.
These materials present numerous advantages over
traditional lithium batteries, including expedited char-
ging and discharging capabilities, enhanced longevity,
ease of recyclability, reduced maintenance expenditu-
res, and, importantly, augmented safety.

How do the distinctive MEL instruments acquired from
the REFRESH project facilitate this research area?

Cutting-edge infrastructure is integral to our research
initiatives, empowering us to manipulate materials

at the atomic scale and to analyse their structure and
properties with unparalleled precision. We possess
advanced deposition techniques, such as magnetron
sputtering, which enable us to accurately modify mate-
rial structures, for instance, by introducing defects into
which we can deliberately incorporate metal atoms.
This technique constitutes a fundamental aspect of
single-atom engineering strategies.

Additionally, | would like to highlight the high-resolu-
tion scanning electron microscope (SEM) that we have
integrated with X-ray photoelectron spectroscopy.
This synergistic approach furnishes us with extensive
information regarding the morphology, structure, and
chemical characteristics of the materials we are deve-
loping, including the identification of any chemically
heterogeneous regions within the material‘s structure.
For this purpose, we also utilize a focused ion beam
electron microscope, which permits the fabrication of
exceptionally thin sections, enabling detailed examina-
tion of the internal structure of materials.

Other methodologies, such as electron paramagnetic
resonance, yield invaluable insights into the mecha-
nisms underlying our materials in specific chemical and
biological contexts. We are currently positioned as one

RADEK ZBORIL

Kromé evropskych projektid mame Sirokou sit spoluprd-
ce s prestiznimi zahranicnimi institucemi. Nase spolec¢-
né publikace zahrnuji pracovisté z univerzit v Terstu,
Erlangenu, Lovani nebo Mnichové, ale také prestizni
tstavy jako Karolinska Institutet ve Svédsku nebo EMPA
ve Svycarsku. Zmimoevropskych pracovist spolupracu-
jeme s CALTECH a Purdue University v USA Ci s ndrodni
univerzitou v jihokorejském Soulu. Mezindrodni spolu-
prdce nam nejen otevira nové védecké horizonty, ale
takeé prindsi komplementdrni znalosti v oblastech, kde
nam expertiza chybi, coZ je klicové pro rozvoj novych
technologii a jejich aplikaci v praxi.

Vas védecky tym zahrnuje vice neZ 40 vyzkumnikd

z12 zemi. Jak se podafFilo pFildkat do Ostravy Spickové
védce, ktefi pfedtim pudsobili na prestiZnich pracovistich
v zahraniéi?

of the most well-equipped laboratories for materials
research within the Czech Republic. | eagerly anticipate
the completion of our unique technical facility next
year, marked by the installation of a high-resolution
transmission electron microscope, which will be the
inaugural apparatus of its kind in Europe.

You engage in collaborative efforts with several
international teams. What is the significance of global
collaboration in your research?

International collaboration constitutes an essential
foundation of our research initiatives, given that our
projects are inherently multidisciplinary and necessi-
tate a diverse array of experts to effectively address
them. In the processes of synthesizing and characte-
rizing novel materials, we integrate the expertise of
chemists, physicists, and materials engineers. Con-
versely, for the application phases, we partner with
molecular biologists, medical professionals, and energy
specialists.

At present, we are actively participating in three promi-
nent European projects concentrated on the applica-
tion of single-atom engineering to renewable energy
solutions, the circular economy, and chemical produ-
ction methodologies. For instance, the MERGE project,
which we lead under the auspices of the Twinning pro-
gramme, includes collaborators from the Netherlands,
Italy, and Greece.

Beyond our European engagements, we maintain an ex-
tensive network of collaboration with esteemed foreign
institutions. Our joint publications feature contribu-
tions from universities located in Trieste, Erlangen,
Leuven, and Munich, alongside renowned institutes
such as the Karolinska Institutet in Sweden and EMPA in
Switzerland. Additionally, our international partnershi-
ps extend to CALTECH and Purdue University in the Uni-
ted States, as well as the National University of Seoul in
South Korea. Global collaboration not only broadens our
scientific horizons but also provides complementary
expertise in domains where our knowledge may be limi-
ted, which is crucial for the advancement of innovative
technologies and their practical implementations.
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Je to jako ve sportu. Kazdy védec, stejné jako treba fot-
balista, chce byt soucdsti silného tymu - a to nejen

s kvalitnim trenérem, ale i skvélymi spoluhraci, kteri
maji Spickovou vybavu a podporu. Samozrejmé musi
mit také adekvatni plat a perspektivu pevné pozice

v zdkladni sestave.

Za ta skoro tfi desetileti, co se védecké praci vénuji,
jsem si vytvoril reputaci kvalitniho ,,trenéra* na které-
ho se obraceji védci z riznych mist svéta, ktefi hledaji
mozZnost pfipojit se k nasemu tymu. Také diky podpore
z projektu REFRESH se nam dafi nabidnout Spickovym
védcdm platy srovnatelné s témi, které nabizeji zpadni
univerzity a vyzkumné ustavy. Kromé toho jsme jim dali
moZnost budovat viastni mensi vyzkumné skupiny
a realizovat samostatné projekty - to je ta pevnd pozice
v ,zdkladni sestavé“ A jak jsem zmirioval, nds tym ma
k dispozici unikatni pristroje, coZ je ta ,Spickova vyba-
va“ Velkou roli také hraje socidlni zdzemi - pomahdme
s hleddnim bydleni a zahrani¢ni kolegové mohou vyuZit
univerzitni materskou Skolku pro své déti. Kolega
Yazhou Zhou, ktery k ndm pfisel z Max Planck Institute
v némeckém Mainzu, se tak na svého syna diva pfimo
z oken své laboratore.
Aje tu jesté jeden dlleZity aspekt: vzajemny respekt.
Hraci musi mit respekt k trenérovi a trenér k nim.
VErim, Ze mé kolegové respektuji nejen odborné, ale
i lidsky, a proto se rozhodli pfipojit k MEL a CEET. Stejné
tak jd respektuji jejich védecké ndzory a iniciativy.
Koneckoncd, ¢dst mych koleg(i uZ svou védeckou kvalitu
jednoznacné prokdzala - a je pro mé samozrejmé brat je
jako partnery. Napriklad docent Rajenahally, ktery
k ndm prisel z Leibniz Institute for Catalysis v Rostocku,
publikoval tfi préce jako prvni autor v Science,
dr. Ghosh, jenZ prisel z univerzity v Regensburgu, dvé.
To jd si musim na tento milnik jesté pocCkat. Ale vdzné:
tento vzdjemny respekt a tymova spoluprace jsou pres-
né tim, co déld tym opravdu spickovym - ve védé
isportu.
Mdte za sebou stovky publikaci, desitky tisic citaci i
nékolik uspésnych transfer( technologii. Mate jesté
néjaky nesplnény védecky sen?

Your research team comprises over 40 scholars from
12 different nations. What strategies did you employ
to attract distinguished scientists to Ostrava who had
previously been affiliated with prestigious institutions
abroad?

The scenario is analogous to that of competitive sports.
Each scientist, much like a professional athlete, aspires
to be part of a formidable team—not solely under

the guidance of a proficient coach but also alongside
exceptional colleagues who possess state-of-the-art
resources and support. Naturally, they must also recei-
ve competitive remuneration and the assurance of a
stable position within the team‘s primary lineup.

Throughout nearly three decades of my engagement in
scientific endeavours, | have cultivated a reputation as
an effective, coach,” attracting researchers from across
the globe who seek opportunities to join our collective.
With the support of the REFRESH project, we are able to
offer leading scientists’ remuneration that is competi-
tive with that of Western universities and research in-
stitutions. Furthermore, we empower them to establish
their own smaller research groups and pursue indepen-
dent projects—this serves as their permanent role in
the ,starting lineup.“Additionally, as previously stated,
our team has access to unparalleled equipment, which
can be likened to ,,top-of-the-line gear.“ The social
environment is also a significant factor—we assist in
securing housing, and international colleagues benefit
from the university‘s childcare facilities. For instance,
my colleague Yazhou Zhou, who joined us from the Max
Planck Institute in Mainz, Germany, can observe his son
from the windows of his laboratory.

There exists another significant dimension: reciprocal
respect. Participants within the team must exhibit
respect towards their coach, and conversely, the coach
must demonstrate respect towards them. | believe

my colleagues regard me with respect not solely in a
professional capacity but also on a personal level, which
has influenced their decision to affiliate with MEL and
CEET. In a similar vein, | hold their scientific perspec-

RADEK ZBORIL

Upfimné jsem se v tom pracovnim kolotoci uz nékolik
let nezastavil, abych si takovou otdzku poloZil. Nevim
proto, jestli je to sen, spis prani. Pral bych si dotahnout
nékterou ze slibnych technologii v mediciné do tspésné
aplikace. Zkratka pfimo vidét, Ze ty nase blaznivé ndpa-
dy vedou k materidlim, které pomahaji lidem se znovu
vratit do Zivota. Citim, Ze v oblasti antimikrobialni

i protinddorové terapie miZe pfinést atomarniinZenyr-
stvi zésadni priilom. Bylo by hezké u toho byt. Alespon
Castecné. Ai kdyby se to nepovedlo, tak preji ndm vsem
hlavné pevné zdravi, spoustu ndpadi a abychom se
uméli radovat i z mali¢kosti.

Za cely CEET preji, at se toto skromné prani stane
skutecnosti a zvysi kvalitu lidského Zivota v nejednom
pripadé, ale predevsim, pevné zdravii Vam! Diky za
rozhovor, pane profesore! TH

Vzdjemny respekt

a tymovd spolupréace
jsou presné tim, co déla
tym opravdu Spickovym.

Mutual respect and
collaborative effort are
precisely what elevates
ateamtoa truly
exceptional status.

Scientific Director of the
CEET Nanotechnology
Centre, VSB-TUO;

the Materials-Envi

Lab Leader

Védecky reditel Centra
nanotechnologii

CEET, VSB-TUO; Leader
v Materials-Envi Lab

Radek
Zboril
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tives and initiatives in high esteem. Indeed, several of
my colleagues have already distinctly established their
scientific merit - and it is only fitting for me to consider
them as collaborators. For instance, Associate Pro-
fessor Rajenahally, who transitioned to our institution
from the Leibniz Institute for Catalysis in Rostock, has
authored three publications as the primary author in
the journal Science, while Dr. Ghosh, who joined us from
the University of Regensburg, has produced two. | find
myself still awaiting the achievement of this significant
milestone. However, in all seriousness: this reciprocal
respect and collaborative effort are precisely what
elevates a team to a truly exceptional status - in the re-
alms of both scientific inquiry and athletic competition.

You possess an extensive portfolio of publications, a
significant number of citations, and numerous successful
technology transfers to your credit. Do you still harbor
any unfulfilled scientific aspirations?

To be candid, | have not taken the time to reflect

upon that inquiry in several years of relentless work.
Therefore, | am uncertain if it qualifies as a dream; it

is more akin to a desire. | would like to witness one of
the promising medical technologies achieve successful
implementation. In essence, to observe firsthand that
our innovative concepts culminate in materials that
aid individuals in reclaiming their lives. | perceive that
single-atom engineering could potentially yield a sig-
nificant advancement in the domains of antimicrobial
and anticancer therapies. It would be gratifying to be
present for that, at least in part. Moreover, even if such
aspirations do not materialize, | extend my wishes for
good health, an abundance of ideas, and the capacity to
appreciate even the most minor joys.

On behalf of the entire CEET, | sincerely hope that this
humble aspiration will be realized and will enhance the
quality of human life in numerous cases; nonetheless,
above all, | wish you exceptional health! | express my
gratitude for the opportunity to engage in this interview,
Dearest Professor! TH
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FRASTRUKTURA <o

NABIDNE NOVE SLUZBY
CESKYM | ZAHRANICNIM

Bl

Velka vyzkumna infrastruktura ENREGAT je oteviend
infrastruktura provozovana Institutem environmental-
nich technologii, CEET, VSB-TUO nabizejici zdarma sluzby
védclm, vyzkumnym pracovnikim ¢i studentlim z tuzem-
skaizahranici v ramci otevieného pristupu. S komerénimi
firmami funguje kooperace v ramci smluvniho a kolabora-
tivniho vyzkumu. Infrastruktura je zamérena na interdis-
ciplindrni vyzkum energetického a materidlového vyuziti
odpadi pfi soucasné minimalizaci negativnich dopadt na
Zivotni prostredi.

\ RESEARCH ]
INERASTRUCTURE

NOVEL SERVICES TO.
IBOTH CZECH AND

i NTERNATIONA

| UGMENTATION OF
& VEDCUM DiKY ROZSIREN f / ITS INSTRUMENTAL,
PRISTROJOVE ZAKLADNY

RESOURCES

The ENREGAT constitutes an open-access facility ma-
naged by the Institute of Environmental Technologies,
CEET, VSB-TUO, providing complimentary services to
academics, researchers, and students from the Czech
Republic and beyond within the framework of open
accessregime. It cooperates with commercial companies
through both contractual and collaborative research.
The infrastructure is dedicated to interdisciplinary
investigations concerning the energy and material utili-
zation of waste, with an emphasis on mitigating adverse
environmental impacts.

ENREGAT

Velkd vyzkumnad infrastruktura ENREGAT nabidne nové
sluzby ¢eskym i zahrani¢nim védcim diky rozsifeni pfi-
strojové zdkladny

Velkd vyzkumnd infrastruktura ENREGAT je oteviena
infrastruktura provozovana Institutem environmental-
nich technologii, CEET, VSB-TUO nabizejici zdarma sluzby
védclm, vyzkumnym pracovnik(im ¢i studentim z tuzem-
ska i zahranici v rdmci otevieného pristupu. S komercnimi
firmami funguje kooperace v rdmci smluvniho a kolabora-
tivniho vyzkumu. Infrastruktura je zaméfena na interdis-
ciplindrni vyzkum energetického a materidlového vyuziti
odpad pfi sou¢asné minimalizaci negativnich dopadd na
zivotni prostredi.

,Velkd vyzkumna infrastruktura ENREGAT je od ledna
2019 zarazena na Cestovni mapu velkych vyzkumnych
infrastruktur CR, coZ potvrzuje jeji klicovou roli v podpore
Spickového vyzkumu. Nabizime pfFistrojové vybaveni

a odbornou podporu v reZimu otevieného pfistupu, diky
¢emuZ mohou nase pristroje, at uz v laboratornim nebo
poloprovoznim méritku, vyuZivat nejen védci a studenti
z VSB-TUO, ale také z dalsich ¢eskych i zahrani¢nich insti-
tuci,“uvadi dr. Barbora Grycovd, administratorka

VVI ENREGAT.

0d roku 2024 realizuje Institut environmentdlnich tech-
nologii projekt ,,Modernizace pfistrojového vybaveni

VVI ENREGAT* (reg. ¢. CZ.02.01.01/00/23_015/0008195),
financovany Ministerstvem Skolstvi, mladeze a télovycho-
vy se spolufinancovdnim Evropské unie. Cilem projektu

je prispét k rozvoji infrastrukturni zdkladny pro vyzkum,
vyvoj a inovace CR prostiednictvim upgrade a moderniza-
ce Velké vyzkumné infrastruktury ENREGAT.

V rdmci projektu byly v prvnich dvou letech feSeni (2024-
2025) pofizeny témér dvé desitky pFistrojl a specializo-
vanych komponent, které posilily pfistrojové vybaveni
vSech laboratofina IET. DoSlo jak k nakupu autonomnich
pristroja, tak k rozsifeni stavajicich aparatur o nové mo-
duly - napfiklad doplnéni Kelvinovy sondy o plynotésnou
Faradayovu komoru a pfesny softwarové fizeny posuvnik
vzorku nebo rozsifeni rentgenového praskového difrak-
tometru SmartLAB o nastavec Reactor X. Ten pfedstavuje
pokrocilou in-situ reakéni méFici celu, kterd umoznuje
detailni studium fazovych pfechod, strukturnich zmén
a stabilit materidld v Sirokém spektru atmosfér - od
vakua az po reaktivni plyny jako NHs, H, nebo CO,. Diky

The Large Research Infrastructure ENREGAT - Energy
Waste Recovery and Gas Treatment, is poised to deliver
novel services to both Czech and international resear-
chers according to the augmentation of its instrumental
resources

The ENREGAT constitutes an open-access facility ma-
naged by the Institute of Environmental Technologies,
CEET, VSB-TUO, providing complimentary services to
academics, researchers, and students from the Czech
Republic and beyond within the framework of open
access regime. It cooperates with commercial companies
through both contractual and collaborative research. The
infrastructure is dedicated to interdisciplinary investi-
gations concerning the energy and material utilization of
waste, with an emphasis on mitigating adverse envi-
ronmental impacts.

»Since January 2019, the Large Research Infrastructure
ENREGAT has been incorporated into the Roadmap of
Large Research Infrastructures in the Czech Republic,
thereby reinforcing its pivotal function in facilitating
advanced research initiatives. We provide instrumenta-
tion and specialist assistance on an open-access basis,
which allows our apparatus, whether at a laboratory or
semi-industrial scale, to be accessible not only to scholars
and students affiliated with VSB-TUO, but also to those
from other Czech and international institutions,“ asserts
Dr. Barbora Grycova, administrator of LRI ENREGAT.

Commencing in 2024, the Institute of Environmental
Technologies has been executing the project ,Moder-
nization of LRI ENREGAT Instrumentation“ (reg. no.
€Z.02.01.01/00/23_015/0008195), which is funded by the
Ministry of Education, Youth and Sports and co-financed
by the European Union. The objective of this project is to
enhance the infrastructure base for research, develop-
ment, and innovation within the Czech Republic through
the refurbishment and modernization of the Large Rese-
arch Infrastructure ENREGAT.

During the initial two years of the project (2024-2025),
nearly twenty instruments and specialized components
have been acquired, thereby augmenting the instrumen-
tation across all laboratories at the IET. Both autonomous
devices have been procured, and existing apparatus has
been enhanced with additional modules - for instance,
the Kelvin probe has been augmented with a gas-tight
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infracervenému ohfevu a moznosti rychlé zmény teploty
v rozsahu 25-1000 °C je pfFistroj idedlni pro sledovani dy-
namickych systém a procesu, které nebylo mozné dfive
v redlném €ase monitorovat.

»Jednoduse receno, tato in-situ zcela nové umoZriuje
sledovat zmény struktury material( pfimo béhem reakce
diky moZnosti napodobit redlné podminky béhem kataly-
tickych procesd. Diky ziskanym datim Ize Iépe porozumét
mechanismi{m reakce, stabilité i pfipadné deaktivaci
katalyzatord. A nejen jich,“ uvadi dr. Grycova.

Dal$im pFistrojem uréenym k charakterizaci katalyzator(
asorbentl je analytickd sestava AMI-300IR, kterd umoz-
nuje provadét fadu experiment(, a to jak samostatné, tak
v rliznych kombinacich, napfiklad teplotné programova-
nou desorpci (TPD), redukci (TPR) a oxidaci (TPO), pulzni
chemisorpci ¢i méfeni specifického povrchu. Sestava
umoziuje stanovit mnozstvi a typ redukovatelnych

a oxidovatelnych slozek, disperzi aktivni faze na povrchu
katalyzatoru, silu a mnoZstvi kyselych a bazickych mist,

a poskytuje komplexni pohled na reaktivitu materidld.
Diky integraci vysokoteplotniin-situ FTIR reakéni cely je
mozné sledovat adsorbované slozky pfimo na povrchu
vzorku béhem celé reakce, coz poskytuje cenné informace
o mechanismech katalytickych procesd.

Dal§im vyznamnym pfistrojem, ktery rozsifil moznosti
vyzkumu tentokrat v oblasti pFipravy sorbentd, je mikro-
vinné zafizeni s regulaci vykonu, umoziujici pfesny ohfev
materidldi az do 1100 °C v inertnim, oxida¢nim i redukénim
prostredi. Velky objem pfistroje (pfes 50 1) umoZnuje
pracovat s véts§im mnozstvim vzorku, coz je klicové pro
aplikovany vyzkum a pfechod od laboratornich k polopro-
voznim experimentlm. Pfistroj je vybaven mikrovinnym
generdtorem s vykonem minimalné 1 kW a infraervenymi
senzory pro presné meéreni teploty, a zaroven umoznuje
odbér plynt béhem procesu, coz je zasadni pfi studiu
pyrolyznich proces(, katalytického rozkladu ¢i chemické
recyklace materiald.

Nové pfistroje slouzici v oblasti pfipravy materidl( repre-
zentuje rotacni vakuova odparka ¢i lyofilizator. ,Rotacn/
vakuova odparka umoZriuje rychlé a Setrné odparovani
rozpoustédel z vétsich objemi vzorkd, je vybavena
digitalni regulaci vakua, pfesnym fizenim teploty a moz-
nosti automatického zdvihu lazné, coZ zvysuje efektivitu
laboratorniho provozu. MoZnost pfesného nastaveni

Faraday chamber and a precise software-controlled sam-
ple slide, while the SmartLAB X-ray powder diffractome-
ter has been upgraded with the ReactorX accessory. This
advancement represents a sophisticated in-situ reaction
measurement cell that facilitates a comprehensive exa-
mination of phase transitions, structural alterations, and
material stability across a diverse array of atmospheres
- from vacuum to reactive gases such as NHs, H,, or CO..
The incorporation of infrared heating and the capability
to rapidly adjust the temperature within the range of
25-1000 °C renders the device exceptional for observing
dynamic systems and processes that had previously elu-
ded real-time monitoring.

,In simpler terms, this in-situ cell now enables the obser-
vation of structural modifications in materials in real-
-time during the reaction, facilitated by the capacity to
replicate authentic conditions prevalent during catalytic
processes. The data acquired offers enhanced insights
into the mechanisms of reaction, stability, and potential
deactivation of catalysts. And much more.“ Dr. Grycova
states, furthermore.

The scientific apparatus designed to elucidate the cha-
racteristics of catalysts and sorbents is the AMI-300IR
analytical system, which facilitates a wide range of expe-
riments, either individually or in diverse combinations,
including temperature-programmed desorption (TPD),
reduction (TPR), oxidation (TPO), pulse chemisorption,
and specific surface area measurements. This system
enables the quantification and classification of reducible
and oxidizable constituents, evaluates the dispersion

of the active phase on the catalyst surface, assesses

the strength and quantity of acidic and basic sites, and
delivers a holistic perspective on the materials reactivity.
Through the incorporation of a high-temperature in-situ
FTIR reaction cell, it becomes feasible to monitor the ad-
sorbed species directly on the sample surface throughout
the entire reaction process, thereby imparting critical
insights into the catalytic reaction mechanisms.

The pivotal instrument that has broadened the scope of
research, specifically within the domain of sorbent prepa-
ration, is a microwave apparatus with power modulation
capabilities, which permits the precise thermal treatment
of materials up to 1100 °C within inert, oxidizing, and
reducing atmospheres. The substantial capacity of the
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vSech parametr( a snadnd manipulace umoZriuje vyuZiti
odparky vsude tam, kde se pracuje s extrakty, katalyzato-
ry, prekurzory Ci jinymi chemickymi latkami vyZadujicimi
koncentrovdni ¢i separaci,“uvadi dr. Grycova. ,Lyofilizator
pak nabizi Siroké moZnosti pro vymrazovani materia-

14, pfipravu poréznich struktur a suseni citlivych latek.
Lyofilizator md vykon 2-4 kg materidlu za 24 h, teplota
kondenzoru dosahuje -110 °C, disponuje automatickou
regulaci vakua a poskytuje moznost programovani

az 25 susicich rezim(,“ dodava.

Pro realizaci fotokatalytickych experiment( byl pofizen
fotoreaktorovy systém MDPS, ktery umoziuje studovat
fotokatalytické procesy v kapalné i pevné fazi a testovat
fotokatalytickou aktivitu materidl( za rliznych podminek,
napfiklad rlznych pH, objemech kapalné faze nebo inten-
zit zafeni. Systém je vybaven UV-vis lampami pokryvajici-
mi vinové délky od 200 do 800 nm, umoznuje odbér vzor-
kG z plynné i kapalné faze a je doplnén chladici jednotkou
pro stabilni teplotni podminky a magnetické michdni, coz
zajistuje homogenni prostfedi béhem experimentu.

Diky variabilni konfiguraci Ize ziskat vice dat
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device (exceeding 50 litres) enables the processing of
larger sample volumes, which is indispensable for applied
research and the progression from laboratory to semi-in-
dustrial scale. The apparatus is outfitted with a micro-
wave generator featuring a minimum output of 1 kW and
infrared sensors for meticulous temperature assessment,
while also facilitating gas sampling throughout the pro-
cedural phases, which is crucial when examining pyroly-
sis processes, catalytic decomposition, or the chemical
recycling of materials.

Innovative instruments employed in the domain of ma-
terials preparation encompass a rotary vacuum evapo-
rator and a lyophilizer. ,The rotary vacuum evaporator
facilitates the rapid and gentle evaporation of solvents
from larger sample amounts. It is integrated with digital
vacuum regulation, precise thermal control, and the ca-
pability for automatic bath elevation, which enhances the
efficacy of laboratory operations. The provision for meti-
culously setting all operational parameters coupled with
user-friendly handling renders the evaporator applicable
in scenarios involving extracts, catalysts, precursors, or
other chemicals necessitating concentration or separati-
on,“says Dr. Grycova. ,The lyophilizer presents a versatile
array of functionalities for the freezing of materials,

the fabrication of porous structures, and the desiccati-
on of sensitive compounds. The lyophilizer possesses a
throughput capacity of 2-4 kg of material per 24 hours,

a condenser temperature of -110 °C, automated vacuum
regulation, and the ability to program up to 25 distinct
drying modes,“ she further adds.

The MDPS photoreactor system has been acquired to
facilitate photocatalytic investigations, which permit the
examination of photocatalytic reactions in both liquid and
solid states while assessing the photocatalytic efficacy of
materials under varying conditions, including disparate
pH levels, liquid phase volumes, or illumination intensi-
ties. The system is equipped with UV-vis lamps that span
wavelengths from 200 to 800 nm, allowing for sampling
from both gaseous and liquid phases, and is augmented
by a cooling unit to maintain stable thermal conditions
and magnetic stirring, ensuring a uniform environment
throughout the experimental procedures. Owing to its
adaptable configuration, a greater volume of data can be
procured from individual measurements. Concurrently,
the precision of experimental outcomes and the effici-
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zjednoho méfeni. Soucasné se zvysi presnost
experimentd a rychlost testovani fotokatalyzator(.

,Stabilni vakuum pro fotokatalytické experimenty umozZni
zajistit nové membranové vakuové cerpadlo LABOPORT®
N 842.3 FT.18, které je mozné vyuZit také pro odstrano-
vani plyni ¢i rychlou separaci produktd, jako je metan Ci
vodik,“ pfedstavuje dalsi z pFistrojt dr. Grycova.

DalSim pfistrojem, ktery je od svého pofizeni velmi
vyuzivany, je opticky mikroskop ZEISS Axioscope 5, ktery
kombinuje vysokou kvalitu optiky s intuitivnim ovlada-
nim. Mikroskop vyuZziva prochazejici svétlo k detailnimu
sledovani struktur v barvenych i nebarvenych vzorcich

a nabizi fluorescenéni mikroskopii s LED modulem Colibri
5 pro snimdni ve vice kandlech, coZ umoziuje identifikaci
specifickych bunék ¢i kontaminantd. ,,Pro analyzu vody
a odpadnich kald je Axioscope 5 klicovy - dokdZe odhalit
bakterie, protozoa nebo jiné mikroorganismy a zdroven
posoudit kvalitu kalu. Software ZEN navic vyzkumnikam
umoZriuje efektivné digitalizovat a vyhodnocovat obrazo-
va data,“ vysvétluje dr. Grycova.

Bylo pofizeno také laboratorni bioreaktorové zafizeni,
idedlIni pro kultivaéni reakce ve vodné fazi. Bioreaktor
obsahuje dvé nezavislé reakéni nddoby s objemem

0,4-0,7 | a samostatnou fidici jednotkou, umoziuje preciz-
ni kontrolu teploty, atmosféry a michani, a zaroven odbér
vzork( nebo davkovani latek béhem experimentu. Diky
témto funkcim Ize pfesné sledovat biologické procesy

a optimalizovat podminky pro rist mikroorganismu i
produkci cilovych latek.

Mezi nové pofizenymi pfistroji je také Fada modernich
analyzdtord, které doplni nebo nahradi dosud pouzivané.
Pro detailni sledovani uhlikového toku a izotopového slo-
Zeni plynné faze byl pofizen analyzator stabilnich izotopt
uhliku v CO, a CH, Picarro G 2201i. ,PFistroj dosahuje vyso-
ké citlivosti a rychlosti, méFi koncentrace plynti v ppm
anékteré plyny iv ppb. Tento analyzator umoznuje studi-
um tok( uhliku v pidé, diferenciaci biologickych a geolo-
gickych zdroji plynt a zkoumdni mechanism produkce

a oxidace metanu,“ shrnuje jeho pozitiva a moZnosti vyu-
Ziti dr. Grycova. Pro analyzu plynnych produkt( katalytic-
kych reakci byl pofizen novy plynovy chromatograf s FID

a TCD detektorem. Pro analyzu organickych latek

a produktli fotoreformace mikroplast( byl pofizen kapali-
novy ultravysokotlaky chromatograf (UPLC) s detektorem

ency of photocatalyst assessments are anticipated to
improve significantly.

“A stable vacuum conducive for photocatalytic investiga-
tions will be ensured by the newly acquired LABOPORT® N
842.3 FT.18 membrane vacuum pump, which is also appli-
cable for the removal of gases or the expedited separati-
on of products such as methane or hydrogen,“argues Dr.
Grycovd, while presenting yet another instrument.

Another apparatus that has been extensively utilized
since its procurement is the ZEISS Axioscope 5 optical
microscope, which integrates high calibre optics with
user-friendly controls. The microscope employs trans-
mitted light to meticulously observe structures within
both stained and unstained samples, and it also provides
fluorescence microscopy capabilities via the Colibri 5 LED
module for multi-channel imaging, facilitating the identi-
fication of specific cells or contaminants. , The Axioscope 5
is integral for the analysis of water and sewage sludge—it
possesses the capability to detect bacteria, protozoa, and
other microorganisms while concurrently evaluating the
quality of sludge. Moreover, the ZEN software empowers
researchers to effectively digitize and analyze image
data,“ explains Dr. Grycova.

Laboratory bioreactor apparatus, optimized for cultivati-
on reactions conducted in the aqueous phase, was likewi-
se acquired. The bioreactor features two independent
reaction vessels with a volume capacity ranging from 04
to 0.7 litres, along with a distinct control unit that enables
precise regulation of temperature, atmospheric conditi-
ons, and mixing, in addition to the sampling or dosing of
substances throughout the experimental process. These
attributes facilitate the accurate monitoring of biologi-
cal processes and the optimization of conditions for the
growth of microorganisms or the production of target
substances.

The newly procured instruments also encompass a variety
of contemporary analyzers that will either augment or
supplant those currently operational. For the meticulous
monitoring of carbon flux and the isotopic composition of
the gaseous phase, a Picarro G 2201i stable carbon isotope
analyzer for CO, and CH, was acquired. ,The instrument
achieves exceptional sensitivity and rapidity, measuring
gas concentrations in parts per million (ppm) and certain
gases even in parts per billion (ppb). This analyzer enab-
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ELSD, ktery umoznuje stanoveni organickych latek bez
chromofor(, napfiklad nanocastic polymernich latek,
sacharid@ nebo lipid.

»,Velmisivazime podpory Ministerstva skolstvi, mladeZe
a télovychovy CR, i spolufinancovédni Evropské unie, diky
niZz miZeme ddle rozSifovat a modernizovat pfistrojové
vybaveni Velké vyzkumné infrastruktury ENREGAT. Nové
technologie umoZriuji poskytovat stdle kvalitnéjsi sluzby
v reZimu otevieného pfistupu nasim ¢eskym i zahrani¢nim
kolegilim, ale zéroven vyznamné posiluji i spolupraci s ko-
merénimi firmami, kterym tak nabizime moderni zazem/
a Spickové expertizy. Tato investice také posiluje nasi
pozici moderniho a perspektivniho vyzkumného centra,“
uvedla zavérem prof. Lucie Obalov3, fFeditelka Institutu
environmentdlnich technologii a VVI ENREGAT.

prof., Ing., Ph.D. Ing., Ph.D.
Lucie Obalova Barbora Grycova

Reditelka Institutu
environmentdlnich

Strategické rizeni
védecké cinnosti

technologii CEET ENREGAT

Director of the Strategic management
CEET Institute of of ENREGAT scientific
Environmental activity

Technologies
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les us to investigate carbon fluxes within soil, differentia-
te between biological and geological sources of gases, and
examine the mechanisms underlying methane production
and oxidation,“ states Dr. Grycova, summarizing its merits
and prospective applications. A new gas chromatogra-

ph equipped with Flame lonization Detection (FID) and
Thermal Conductivity Detection (TCD) detectors was
obtained for the analysis of gaseous products resulting
from catalytic reactions. Furthermore, for the analysis

of organic compounds and those microplastic photo
reforming products, an ultra-high-pressure liquid chro-
matograph (UPLC) with an Evaporative Light Scattering
Detector (ELSD) was purchased, which facilitates the
determination of organic compounds devoid of chromo-
phores, including nanoparticles of polymeric materials,
saccharides, or lipids.

»We profoundly value the support of the Ministry of
Education, Youth and Sports, as well as the co-financing
provided by the European Union, which enables us to
further advance and modernize the instrumentation of
the Large Research Infrastructure ENREGAT. The incorpo-
ration of new technologies allows us to deliver continually
enhanced services in an open access mode to our Czech
and international colleagues, while concurrently forti-
fying collaboration with commercial enterprises, to which
we offer modern facilities and state-of-the-art expertise.
This investment additionally consolidates our status as a
contemporary and promising research centre,“ concluded
Prof. Lucie Obalova, Director of the Institute of Envi-
ronmental Technology and LRI ENREGAT.

ENREGAT potvrzuje klicovou roli v podpore spickového
vyzkumu. Nové technologie navic umoZnuji poskytovat
stdle kvalitnéjsi sluzby.

ENREGAT is reinforcing its pivotal role in facilitating
advanced research initiatives. The incorporation of new
technologies further allows us to deliver continually
enhanced services.
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ELECTRIFIED MEMBRANE SYSTEMS
~ AND BIOGAS REFORMING WITH

Adolfo lulianelli ziskal magistersky titul v oboru Chemické
inZzenyrstvi a doktordt v oboru Chemické a materidlové
inZenyrstvi na Kalabrijské univerzité (Italie). V soucas-
nosti plsobi jako seniorni vyzkumny pracovnik v ramci
National Research Council - Institute on Membrane
Technology of Italy (CNR-ITM). Je feSitelem fady védecko-
-vyzkumnych projektd, v ramci nichZ koordinoval aktivity
zamérené na uplatnéni membranového inzenyrstvi

v oblastech zelené chemie, obnovitelnych zdrojl energie,
bezuhlikové vyroby vodiku, zpracovani paliv, zachycovani
a vyuziti CO, a separace plynd.

ELEKTRIFIKOVANE MEMBRANOV
SYSTEMY A REFORMOVANI BIOPLYNU
S OBNOVITELNOU ELEKTRINOU

Adolfo lulianelli, have a Master Degree in Chemical Engi-
neering and PhD in Chemical and Material Engineering at
the University of Calabria (Italy). Nowadays, he is Senior
Researcher at the National Research Council - Institute
on Membrane Technology of Italy. He is scientific respon-
sible of various scientific projects, coordinating

the activities focusing on the application of membrane
engineeringin the field of green chemistry, renewable
energy, decarbonized H2 generation, fuel processing,
CO2 capture and valorization, gas separation.

ADOLFO IULIANELLI

Zacnéme prvni otdzkou. Mohl byste strucné popsat svou
spoluprdci s Centrem energetickych a environmentdlnich
technologii (CEET)?

M4& spoluprace se CEET zacala pred nékolika lety, kdyz
mé Jan Véres oslovil jako potencidlniho odbornika na
separaci vodiku pomoci membrdnovych technologir.
Zpocdtku jsme spolupracovali neformalné, pozdéji jsem
byl pfizvan k projektu REFRESH jako expert na separaci
vodiku ze specifickych plynnych smési bohatych na
vodik s vyuZitim membranovych technologii a zafizeni
vyvijenych v CEET.

Tato spoluprdce predstavuje cennou prileZitost
propojit zakladni odborné znalosti naseho institutu,
zejména v oblasti pokrocilych membrdnovych materiald
a ndvrhu procesu, s experimentdlnimi a poloprovoznimi
kapacitami CEET a Vyzkumného energetického centra
v Ostravé. Spolecné kombinujeme zdkladni a aplikovany
vyzkum za ucelem optimalizace technologii vyroby vo-
diku na bdzi membran pro praktické vyuZiti a spole¢né
fesime vyzvy spojené s jejich Skdlovanim.
Zajimalo by mé, co vds inspirovalo ke specializaci na
membranové technologie pro vyrobu a cisténi vodiku.

Inspiraci jsem Cerpal z pfesvédceni, Ze membranova
technologie nabizi slibnou alternativu ke konvencnim
systémdm. Vyroba a Cisténi vodiku jsou kli¢ovymi sou-
¢astmi rozvijejici se vodikové ekonomiky, kterou silné
podporuji evropskeé instituce. Membranoveé inZenyrstvi
nabizi jedinecCny pristup, kde se v jediném systému
setkdvaji principy zintenzivnéni procesd, cirkuldrni
ekonomiky a zelenych technologii. Napfiklad membra-
nové reaktory a reforméry umoZznuji integraci vyroby,
separace a Cisténi vodiku v jediném zafizeni, ¢imzZ se
sniZuje pocet procesnich jednotek i potfebnd energie.
Diky tomu je membrdnovad technologie elegantnim
a uc¢innym rFesenim pro Cistou vyrobu vodiku.

Véda je vZdy o zajimavych objevech a zjisténich. MiZete

vypichnout néjakou zajimavost v rdmci vaseho vyzkumu
v CNR-ITM?

Let’s start with the first question. Could you briefly
describe your cooperation with CEET?

My cooperation with CEET started several years ago
when Dr. Jan Véres contacted me as a potential expert
in hydrogen separation by membrane technology.
Initially, we collaborated informally, and later | was
invited to join the REFRESH project as an expertin
hydrogen separation from specific hydrogen-rich gas
mixtures using membrane technology and devices
developed at CEET.

This cooperation has been a valuable opportunity to
connect the fundamental expertise of our institute,
particularly in advanced membrane materials and
process design, with the experimental and pilot-scale
capabilities of CEET and the Energy Research Centre

in Ostrava. Together, we combine basic and applied
research to optimize membrane-based hydrogen
technologies for real applications and to jointly address
scaling-up challenges.

I‘m curious to know what inspired you to specialize in
membrane technologies for hydrogen production and
purification.

My inspiration came from recognizing membrane
technology as a promising alternative to conventional
systems. Hydrogen generation and purification are
crucial components of the growing hydrogen economy,
strongly supported by European agencies.

Membrane engineering offers a unique approach where
process intensification, circular economy principles,
and green technologies converge in a single system.

For example, membrane reactors and reformers
integrate hydrogen production, separation, and
purification within one device, reducing the number

of process units and the energy input required.

This makes membrane technology an elegant and
efficient solution for clean hydrogen production.

Science is always about interesting discoveries and
findings. Could you highlight a recent breakthrough in
your research at the Institute on Membrane Technology
(CNR-ITM)?

CEET
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Jednim z nejvyznamnéjsich nedavnych pokroki je elek-
trifikace membranovych reformérd. Tradi¢né jsou re-
formovaci reakce pro vyrobu vodiku zavislé na spalova-
ni ¢asti suroviny, obvykle zemniho plynu nebo metanu,
k zajisténi tepla. Dany zplsob je energeticky ndrocny

a produkuje CO,. Nas soucasny vyzkum se zaméruje

na integraci reformovani bioplynu s elektrifikovanymi
membranovymi systémy napdjenymi obnovitelnou
elektrinou. V takovém uspofddani procesu se vyuZiva
elektfina z obnovitelnych zdroji k ohfevu reforméru,
¢imz fakticky ukladd prebytecnou energii ve formé vo-
diku. Ten pak muZe byt déle vyuZit v palivovych &ldncich
k vyrobé elektfiny, ¢imzZ vznikd uzavieny energeticky
cyklus. Vybrany pristup kombinuje kovové membrany,
které jsou vysoce propustné a selektivni pro vodik,

s obnovitelnymi zdroji energie a umoZriuje tak cirkuldrni
a nizkoemisni cestu vyroby vodiku.

Jste rovnéz zapojen do projektu REFRESH. Jaké jsou vase
hlavni cile vtomto projektu?

Moje role md dva hlavni cile:

Prvnim je pfenos znalosti a integrace odbornosti
CNR-ITM a CEET s cilem vytvoFit prostredi, v némz
budou obé instituce téZit z doplriujicich se silnych
strdnek. To zahrnuje i propojeni kolegd z nasich
instituci pro Sir$i a dlouhodobéjsi spolupraci.

One of the most significant recent advancements

has been the electrification of membrane reformers.
Traditionally, reforming reactions for hydrogen produ-
ction rely on the combustion of part of the feedstock,
typically natural gas or methane, to provide heat. This
method is energy-intensive and emits CO,.

Our current work focuses on integrating biogas refor-
ming with electrified membrane systems powered by
renewable electricity. In this configuration, the process
uses green electricity to heat the reformer, effectively
storing intermittent renewable energy in the form of
hydrogen. This hydrogen can then be used to generate
power in fuel cells, creating a closed energy loop.

The approach combines metallic membranes, which
are highly permeable and selective for hydrogen, with
renewable energy sources, enabling a circular and low-
-emission hydrogen production pathway.

You are also involved in the REFRESH project. Can you
describe your main goals as an outstanding researcher
within this project?

My role has two main objectives.

First, to transfer knowledge and integrate the exper-
tise of CNR-ITM and CEET, fostering an environment
where both institutions benefit from complementary
strengths. This includes connecting colleagues from our

Druhou oblasti je pfimd podpora experimentdlnich
a technickych cili projektu REFRESH, pfedevsim opti-
malizace a rozsifovani systému pro separaci vodiku vy-

institutes for broader, long-term cooperation.

Second, to directly support the project’s experimental
and technical goals, mainly through optimizing and

vijeného v Ostravé, zlepseni jeho ucéinnosti a posuzovani
novych ndvrhd procesd, které Ize implementovat
v primyslovém méritku.

Pokud bychom sli trochu vice do hloubky, jaké specifické
pfinosy a jedinecné vyhody podle vds nabizi CEET

v oblasti membranovych vodikovych technologii diky
této mezindrodni spolupraci?

Hlavnivyhodou je schopnost posunout membranové
technologie z laboratorni urovné aZ k poloprovoznim
demonstracnim aplikacim. Zatimco moje prace

scaling up the hydrogen separation setup developed in
Ostrava, improving its efficiency, and evaluating new
process designs that can be implemented at industrial
scale.

If we were to go a bit deeper, what unique advantages
does CEET bring to the field of hydrogen membrane
technologies through this international partnership?

The main advantage is the ability to scale up membra-
ne technologies from laboratory and bench scale to
semi-industrial demonstrations. My work at CNR-ITM
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v CNR-ITM se soustredi pfedevsim na laboratorni

a bench testy, CEET v Ostravé disponuje infrastrukturou
a know-how pro pilotni testovani. Tato kombinace ndm
umoZriuje analyzovat procesy z riiznych perspektiv

a identifikovat nové vyzvy, které se objevuji pfi skdlova-
ni. To by nadm mélo umoZznit navrhovat vylepsend reseni
z hlediska energetické ucinnosti, nakladoveé optimaliza-
ce a fizeni procesd.

Pojd'me na dalsi otdzku. Jaké jsou podle vds hlavni
védecké Ci technické vyzvy pfi vyvoji polymernich/Pd
membran pro separaci vodiku?

Nejvétsivyzvou je vyplnit mezeru mezilaboratornim
vyzkumem a redlnymi aplikacemi. Zatimco v upraveé
vody a odsolovani jiZ membrdnové technologie domi-
nuji, v oblasti separace plyni a Cisténi vodiku stéle Celi
prekdzkam. Vyvoj membran, které jsou zarover cenové
dostupné a stabilni pfi ndrocnych provoznich podmin-
kdch, jako je napfiklad vysoka teplota, tlak a smésna
plynnd prostredi, vyZaduje multidisciplindrni pfistup.
Prechod od zdkladniho vyzkumu ke komercénim systé-
mum zlstdva aktudlné jednou z nejvétsich védeckych
vyzev.

VEFim, Ze spoluprdce je ve védé neoddiskutovatelna.
Jak podle vdas mohou tymy CEET a CNR-ITM urychlit pokrok
v oblasti membranové separace vodiku?

Zdsadni je vytvorit celoevropskou vyzkumnou in-
frastrukturu, kterd propoji odborné znalosti napfic¢
institucemi a zemémi tak, aby pokryla cely hodnotovy
Fetézec vodiku. To znamena od syntézy materialli aZ po
nasazeni realnych systémd.

Programy jako Hydrogen Europe Research jiZ tuto
filozofii naplriuji, protoZe spojuji vyzkumné instituce se
spolec¢nymi cili. Spoluprdce mezi CNR-ITM a CEET je dob-
rym prikladem toho, jak mizZe spolecné usili a sdilené
know-how ucinné posouvat membrdnové technologie
blize k uplatnénina trhu.

focuses primarily on lab and bench experiments, while
CEET in Ostrava provides infrastructure and expertise
for pilot-scale testing.

This combination allows us to analyze processes from
different perspectives, identify new challenges that
emerge during scale-up, and propose improved design
solutions regarding energy efficiency, cost optimizati-
on, and process control.

Let’s move on to the next question. What are the major
scientific or technical challenges in the experimental
development of polymer/Pd-based membranes for
hydrogen separation?

The greatest challenge is to bridge the gap between
laboratory research and real-world applications. While
membrane technology is already dominant in water
treatment and desalination, it still faces hurdles in gas
separation and hydrogen purification.

Developing membranes that are both cost-effective
and stable under demanding operational conditions,
high temperature, pressure, and mixed gas envi-
ronments, requires multidisciplinary efforts. Achieving
this transition from fundamental studies to commer-
cial-scale systems remains one of the most critical
scientific challenges.

I believe that cooperation is essential in science. How do
you see cross-European and cross-disciplinary teams,
such as CEET and CNR-ITM, accelerating the progress of
hydrogen membrane separation technology?

Establishing a pan-European research infrastructure is
essential. It must integrate expertise across instituti-
ons and countries to address the hydrogen value chain
comprehensively—from material synthesis to system-
-level deployment.

Programs such as Hydrogen Europe Research already
demonstrate this approach, uniting research instituti-
ons under shared objectives. The cooperation between
CNR and CEET is a good example of how joint efforts can
effectively push membrane-based hydrogen technolo-
gies toward market maturity.

Iyl
CEET
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mohou membranové technologie pfispét k naplriovani
cili Evropské aliance pro Cisty vodik a Green Deal?

Membranoveé technologie budou i nadaéle klicové pro
pInéni cild Green Dealu, i kdyZ se priority casem méni.
Jiz dnes jsou komercné osvédcené v oblasti tpravy vody
a podobného uspéchu Ize dosdhnout i v ¢isténi vodi-
ku. Pokyny a standardy vyvijené v ramci evropskych
programi pomohou tento proces strukturovat. Pfesto
musi byt membranové technologie flexibilni a odolné
vicizménam. Jejich schopnost vyrdbét, Cistit a separo-
vat vodik s nizkou energetickou ndro¢nosti z nich &ini
klicovy prvek vodikové ekonomiky.

Na zdkladé toho, co jste Fekl, jak tzce by podle vds méla
akademickd sféra spolupracovat s tvirci politik pFi
podpore vodikové transformace v Evropé?

Dle mého nazoru velmi tuzce. Spoluprace mezi védci,
politiky, primyslovymi zéstupci a trhem je zdsadni.

V projektu REFRESH je ast aktivit vénovdna komunika-
ci a Sifeni vysledkd, aby védecky pokrok pronikal k tvo-
Fiteldm politik a ovliviioval rozhodovaci procesy. Védu
nelze oddélovat od spolecnosti. Propojeni védy, politiky
a priimyslu zajistuje, Ze inovace odpovidaji skute¢nym
potrebam a urychluji pfechod k vodikové ekonomice
vyvaZenym a udrZitelnym zpisobem.

Na zdveér bych mél jesté jednu otdzku. Pusobite jako
editor védeckych Casopisd a predseda celé rady
konferenci. Jaké trendy vds nejvice tési v oblasti vyzkumu
vodiku a membran a jakou radu byste dal zacinajicim
mladym védcim?

I have a slightly more complex question for you. In your
view, how can membrane technologies contribute to
achieving the goals of the European Clean Hydrogen
Alliance and the Green Deal?

Membrane technologies will remain essential to the
Green Deal objectives, even as priorities shift over time.
They are already proven at commercial scale in water
treatment, and similar success is achievable for hydro-
gen purification.

Guidelines and standards developed through EU
programs will help structure this process. Yet, even if
such frameworks evolve, membrane technology must
remain resilient and adaptable. Its role in producing,
purifying, and separating hydrogen with low energy de-
mand makes it a key enabler of the hydrogen economy.

Building on that, how closely should academic research
interact with policymakers to facilitate the hydrogen
transition in Europe?

Very closely. Cooperation among researchers, policy-
makers, industry representatives, and market actors is
fundamental. Within the REFRESH project, part of our
activity is dedicated to communication and dissemina-
tion, ensuring that scientific progress reaches policy-
makers and informs decision-making.

We cannot imagine research isolated from society.
The interaction between science, policy, and industry
ensures that innovation responds to real needs and
accelerates the hydrogen transition in a balanced and
sustainable manner.

As a journal editor and conference chair, what trends
excite you most in the future of hydrogen and membrane
research, and what advice would you offer to emerging
scientists?

Serving as an editor of scientific journals is a significant
responsibility. It involves evaluating pioneering rese-

arch that can shape the future of materials and energy
technologies. Through special issues and editorial work,
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Role editora védeckych ¢asopist s sebou nese vel-

kou odpovédnost. Zahrnuje hodnoceni priillomovych
vyzkumd, které mohou formovat budoucnost materi-
dlovych a energetickych technologii. Prostfednictvim
specidlnich vydani a editorské prdce se snaZim pod-
porovat rozvoj témat spojenych s vodikem a energii.
Stejné dlleZité je pofadani védeckych konferenci

a verejnych akci. Ty pfedstavuji nezbytnou zpétnou
vazbu mezi vyzkumem v laboratofich a potfebami spo-
le¢nosti. Zapojeni Sirsi vefejnosti ndm pomaha oveérit,
zda se nds vyzkum ubird spravnym smérem.

Véda se dle mého nazoru rozviji a posunuje diky vza-
jemné vyméné zkusenosti, rozmanitosti pohledd

a otevrenosti. | po mnoha letech vyzkumu povaZuji
kaZdé setkdni a diskusi za prileZitost naucit se néco
nového. Jakmile se pFestanete ulit, pfestadvate rust jako
védec.

Moje rada je tedy jednoducha: Nikdy se nepfestdvejte
ucit. Vyjed'te do zahranici, sdilejte zkusenosti, po-
zorujte, jak pracuji jini védci v riiznych prostredich.
Spoluprdce a neustdlé vzdélavani jsou klicové - védecky
rust zaévisi na otevienosti novym perspektivam. Mladi
védci by méli ziistat zvidavi, spolupracujici a méli by byt
pFipraveni pfekracovat hranice svych obord.

Spoluprdce mezi védci, politiky,
pramyslovymi zéstupci a trhem
je zdsadni.

Zkuseny vyzkumnik vyzkumné
skupiny Inovace a bezpecnost
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| try to promote advances in hydrogen and energy-re-
lated topics.

Equally important is organizing scientific conferences
and public events. These provide essential feedback
loops between the laboratory and society. Engaging
with the broader community helps us validate whether
our research is moving in the right direction.

Ultimately, science thrives through exchange, diversity
of perspectives, and openness. Even after many years
in research, I still consider every exchange an opportu-
nity to learn something new. Once you stop learning,
you stop progressing as a scientist.

My strongest advice is therefore simple. Never stop
learning. Go abroad, exchange experiences, and observe
how other researchers work in different environments.
Cooperation and continuous learning are vital, scienti-
fic growth depends on exposure to new perspectives.
Young scientists should remain curious, collaborative,
and ready to engage beyond their own field of
expertise.

Cooperation between scientists,
politicians, industry representatives,
and the market is essential.

Senior researcher in the Innovation
and Safety research group
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se zastupci MZP,
SFZP CR, MMR

Zastupci Ministerstva
Zivotniho prostredi,
Statniho fondu Zivotniho
prostfedi CR, i Ministerstva
pro mistni rozvoj navstivili
Zivé laboratore projektu
REFRESH. Zastavili se

mimo jiné také v Energy
Lab, CEET, VSB-TUO.

with two ministries
and State
Environmental Fund

Representatives of the Mi-
nistry of the Environment,
the State Environmental
Fund of the Czech Repubilic,
and the Ministry of Regi-
onal Development visited
the live laboratories of the
REFRESH project. Among
other places, they also
dropped by the Energy Lab,
CEET, VSB-TUO.

WE MET

s Prvni ddmou CR,
Evou Pavilovou

Setkani s Prvni ddmou
Ceské republiky, Evou
Pavlovou, v ramci iniciativy
Kli¢ ke svétu. Mame radost,
Ze se Gcastnime projektu
spojujicim mladé lidi z dét-
skych domovd a azylovych
domu s firmami a institu-
cemi, které jim pomahaji
vstoupit na trh prace,
avlastnéido zZivota.

s velvyslanci
¢lenskych EU

Velvyslanci ¢lenskych zemi
EU zavitali do Moravsko-
slezsky kraj, na VSB-TUO

i do modernich laboratofi
CEET. Navstéva se uskutec-
nila v rdmci pracovni cesty
organizované ddnskym vel-
vyslanectvim pfi pFilezitos-
ti ddnského predsednictvi
v Radé EU.

with the First Lady,
Eva Pavlova

Meeting with the First Lady
of the Czech Republic, Eva
Pavlov3, as part of the Key
to the World initiative. We
are delighted to participate
in a project that connects
youngsters from children‘s
asylums with firms and
institutions, helping them
enter the labour market
and independent life.

EU ambassadors
also visited CEET

Ambassadors from EU
member states visited the
Moravian-Silesian Region,
VSB-TUO, and the modern
CEET laboratories. The visit
took place as part of

a working trip organized by
the Danish Embassy on the
Danish Presidency of the
Council of the EU.

SETKALI JSME SE
WE MET

pfi Slavnostni
Védecké radé
VSB-TUO

Na slavnostnim zasedani
Védecké rady VSB-TUO byli
rektorem univerzity, pro-
fesorem lvanem ocenéni
kolegové, ktefidlouhodo-
bou praci posouvaji nejen
své obory, alei cely CEET.
Nejvétsi gratulace nové
jmenovanym docentkam
adocentlim, ale i ocené-
nym mladym vyzkumni-
kGim. Vazime si Vas nejen
pro prdci, alei ¢as, ktery
do své prace davate!

Ceremonial Scientific
Council of VSB-TUO

The university Rector,
Professor Igor Ivan, honou-
red our colleagues at the
ceremonial meeting of
the Scientific Council of
VSB-TUO. Congratulations
to those appointed Asso-
ciate Professors and to
honoured Junior Resear-
chers. We appreciate not
justyour efforts, but also
your time spentin the
work!

Certyfikat

Statuetki Zielonego Feniksa

Ninsejszym potwierdza sig, 2
Centrum Technologii

et Techniczny
htuetke Zielonego Fey

Ocenéni ,Zeleny fénix“

Védecka prace tymu CEET
ocenénav Polsku! Cena Zeleny
fénix v kategorii ,Specidlni cena
za dlouhodoby pfinos k rozvoji
udrzitelné energetiky“.

Green Phoenix Award

The scientific work of the CEET
team has been recognized in
Poland! The Green Phoenix Award
in the category ,,Special Award
for Long-Term Contribution to
the Development of Sustainable
Energy.“ Congratulations!

il
CEET
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