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Vazené kolegyné, vazeni kolegové, mili ctenafi,

pfindSime Vam jiz Sesté vydani newsletteru Centra
energetickych a environmentalnich technologii (CEET).
| tentokrdt nabizi pestry pfehled vyzkumnych aktivit,
mezinarodni spoluprace i novych poznatk( z oblasti
moderni energetiky a ochrany zivotniho prostredi.
Nase prace stoji na pevném propojeni vyzkumu, inovaci
a odpovédného pFistupu k energetické transformaci

- a pravé tuto souvislost doklddaji vSechny pfispévky
aktualniho &isla.

Témata, kterd zde najdete, se dotykaji praktickych
aspektl moderniho bydleni a kvality vnitfniho prostfedi,
inteligentnich metod méreni a diagnostiky, oteviené védy
a sdileni dat i novych poznatkd v environmentdinim

a materidlovém vyzkumu. Spole€nym jmenovatelem
vsech ¢lankd je snaha hledat udrZitelna feseni, kterd
spojuji védeckou preciznost s redlnymi potifebami
spolecnostiiprimyslu.

Véfim, Ze i toto Cislo Vam nabidne inspiraci, nové
impulzy a podnéty pro Vasi praciispoluprdcis CEET.

Dékuji, Ze jste s ndmi na cesté k udrzitelnéjsi energetice,

a zdroven dékuji viem, ktefi pomahaji posilovat znacku
CEET v kontextu Ceské i evropské energetiky.

S pranim pfijemného ainspirativniho ¢teni,

Dear colleagues and readers,

We are pleased to present the sixth issue of the
newsletter of the Centre for Energy and Environmental
Technologies (CEET). Once again, it offers a diverse
overview of our research activities, international
partnerships, and new insights from the fields of modern
energy and environmental protection. Our work is
founded on a strong link between research, innovation,
and a responsible approach to energy transformation, a
connection clearly reflected in all the articles of this issue.

The topics covered here touch upon the practical aspects
of modern living and indoor environmental quality,
intelligent methods of measurement and diagnostics,
open science and data sharing, as well as new findings

in environmental and materials research. What unites

all contributions is the shared ambition to pursue
sustainable solutions that combine scientific precision
with the real needs of society and industry.

| trust that this issue will once again offer inspiration, new
ideas, and insights for your work and engagement with
CEET.

Thank you for being with us on the journey toward a more
sustainable energy future, and my sincere thanks also go

to everyone helping to strengthen the CEET brand within

the Czech and European energy landscape.

Wishing you an enjoyable and inspiring read,

Stanislav MiSak editel CEET / Director of CEET
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V modernich interiérech se v poslednich letech stale ¢as-
té&ji objevuji biolihové krby. Na prvni pohled pisobi jako
atraktivni designovy doplnék, ktery Iakd na plamen bez
komina, okamzitou atmosféru a jednoduchou instalaci.
Prestoze se zdaji byt jen dekoraci, tak se za timto prvkem
skryva komplexni problematika. Jejich vykon a vliv na
vnitini prostiedi ukazuji, Ze je potfeba se na né divat

i z pohledu energetiky a zdravi. Pravé tomu se ve svém
vyzkumu vénuje Jifi RySavy z Vyzkumného energetického
centra CEET.

In modern interiors, bioethanol fireplaces have become
increasingly common in recent years. At first glance,
they appear as an attractive design element, offering
flames without a chimney, a cozy ambiance right away,
and easy installation. Although they may seem like mere
decoration, a more complexissue lies behind them. Their
performance and impact on indoor environments show
that they should also be viewed from the perspective

of energy use and health. This is precisely the focus of
research by Jifi RySavy from the Energy Research Centre
at CEET.

BIOLIHOVE KRBY
BIOETHANOL FIREPLACES

Bioethanol jako palivo mezi
obnovitelnosti a udrzitelnosti

Bioethanol, vyuzivany v téchto zafizenich, je kapalné
palivo vyrabéné nejcastéji z biomasy. Vyuzivaji se prebyt-
ky zemédélské produkce, jako jsou napfiklad kukufi¢né
stonky, melasa, ale i biologicky odpad, nebo dokonce
mofské fasy. Vyhodou na rozdil od fosilnich paliv je fakt,
Ze jde o obnovitelny zdroj energie. V tomto kontextu je ale
nutné hodnotit i Sirsi udrzitelnost. Vyuzivani primarnich
potravinariskych surovin pro vyrobu paliv vyvolava otdzky
o konkurenci s potravinovym sektorem. Proto se vyzkum
stdle vice zaméruje na druhotné zdroje bioethanolu, na-
priklad vyuziti potravinového odpadu v duchu cirkuldrni
ekonomiky.

Co se skutecné spaluje
v nasich obyvacich

PFiidedInim spalovdni vznika pouze oxid uhli¢ity a vodni
ovzdusi se uvolnuji i latky, které mohou negativné ovliv-
novat kvalitu vnitfniho prostredi. Jde zejména o oxid uhel-
naty (CO) a oxidy dusiku (NOx). V uzavienych mistnostech
to znamen3, Ze se tyto polutanty pfimo misi s vdechova-
nym vzduchem. Dlouhodobé vystaveni vy$sim koncentra-
cim miZe vést k zdravotnim problémdm, zejména

u citlivych skupin, jako jsou déti, seniofi a astmatici.

Vyhody a nevyhody
téchto zafizeni

Hlavnim ldkadlem biolihovych krbd je jejich bezkominovy
provoz. Na rozdil od klasickych kamen nebo krbd neni
nutné resit slozity odvod spalin, diky ¢emuz se hodiido
bytd nebo modernich dom( bez komina. DalS$im pozitivem
je jejich dostupna pofizovaci cena. Oproti jinym topidldm
predstavuji relativné levnou variantu.

Praktickou vyhodou je také snadnd regulace vykonu.

U jednodusSich hofdk( se vykon upravuje ru¢né, po-
krocilejSi modely Ize ovladat na dalku. Biolihovy krb tak
muZe plnit roli sekundérniho ¢i dopliikového zdroje tepla,

Bioethanol as a Fuel Between
Renewability and Sustainability

Bioethanol used in these devices is a liquid fuel most
often produced from biomass. Agricultural by-products
such as corn stalks, molasses, as well as biological waste
or even seaweed are used. Unlike fossil fuels, its main
advantageis thatitis arenewable source of energy.
However, in this context, broader sustainability must also
be considered. Using primary food crops for fuel produ-
ction raises concerns about competition with the food
sector. Therefore, research is increasingly focusing on
secondary sources of bioethanol, such as food waste,

in line with the principles of a circular economy.

What Is Really Burning
in Our Living Rooms

In ideal combustion, only carbon dioxide and water vapor
are produced. In real operation, however, combustion is
more complex, and substances that can negatively affect
indoor air quality are released. These include carbon
monoxide (CO) and nitrogen oxides (NOx). In enclosed
spaces, such pollutants directly mix with the air beingin-
haled. Long-term exposure to higher concentrations can
lead to health problems, particularly for sensitive groups
such as children, the elderly, and people with asthma.

Advantages and Disadvantages
of These Devices

The main attraction of bioethanol fireplaces is their
chimney-free operation. Unlike traditional stoves or
fireplaces, there is no need for complicated flue systems,
which makes them suitable for apartments or modern
houses without chimneys. Another advantage is their
relatively low purchase price. Compared to other hea-
ting appliances, they represent a relatively inexpensive
option.

A practical benefit is also the ease of power regulation.
With simpler burners, the output is adjusted manually,
while advanced models can be controlled remotely. Thus,
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zvldsté v kombinaci s rekuperacnim vétranim, které zajisti
privod Cerstvého vzduchu a ¢astecné vyuzije teplo z od-
chazejicich spalin.

Na druhé strané vSak absence komina pfedstavuje i za-
sadni nevyhodu. Veskeré produkty spalovani totiz z(ista-
vaji pfimo v mistnosti. Védecké studie ukazuji, Ze kromé
vodni pary a oxidu uhli¢itého vznikaji také oxid uhelnaty
(CO), oxidy dusiku (NOx), organické plyny a drobné ¢asti-
ce, které mohou negativné plsobit na lidské zdravi. Proto
je nezbytné pfi pouzivani krbu pravidelné vétrat, idedlné
s vyuzitim rekuperacnijednotky. Pokud je vétrani feSeno
otevienym oknem, teplo odchazi ven a efektivita vyuziti
energie vyrazné klesa.

K dal$im limitdm patfi také vysoké provozni naklady.

| kdyz je samotné zafizeni levné, palivo je drahé.
Vytdpéni biolihovym krbem vychdzi zhruba dvakrat
drdz nez elektfinou a priblizné osmkrat draz nez topeni
peletami v modernim kotli.

a bioethanol fireplace can serve as a secondary or supple-
mentary heat source, especially in combination with heat
recovery ventilation systems, which supply fresh air while
partially utilizing the heat from the outgoing exhaust
gases.

On the other hand, the absence of a chimney also repre-
sents a major drawback. All combustion products remain
directly in the room. Scientific studies show that in addi-
tion to water vapor and carbon dioxide, combustion also
produces carbon monoxide (CO), nitrogen oxides (NOx),
organic gases, and fine particles, all of which may negati-
vely impact human health. For this reason, it is essential
to ventilate regularly when using the fireplace, ideally
with a heat recovery unit. If ventilation is done simply by
opening a window, heatis lost and energy efficiency is
significantly reduced.

Another disadvantage is the high cost of operation. Al-
though the unit is cheap to purchase, the fuel is expen-

BIOLIHOVE KRBY
BIOETHANOL FIREPLACES

Vyznamnym rizikem je i bezpecnost. Bioethanol je vysoce
hoflavy a v kombinaci s otevienym plamenem hrozi pfi
neopatrné manipulaci popaleni nebo pozar. Zakladnim
pravidlem je proto nikdy nedolévat palivo do horkého

i hoficiho hofdku a vzdy se fidit bezpecnostnimi pokyny
vyrobce. Celkové tedy plati, Ze biolihové krby jsou vhodné
predevsim jako doplnék domacnosti, nikoli jako primarni
zdroj vytapéni.

Vyzkumné trendy: od katalyzator( po viceko-
moroveé hofaky

Védecké studie ukazuji nékolik smér(, jak zlepSit provoz
biolihovych krbl. MiZe jit napfiklad o pouZziti katalyzato-
ri, které dokazi snizit mnozstvi oxidu uhelnatého az

090 %. Jednou z dalSich cest mohou byt také vicekomo-
rové hofdky. Moderni konstrukce se dvéma spalovacimi
komorami a keramickou vlozkou stabilizuji plamen

a redukuji emise. Z vyzkumného hlediska je tak dilezita
optimalizace proudénivzduchu, kdy jsou prostfednictvim
noveé navrzenych hofakl zkoumany moznosti rovhomeér-
néjsiho a CistSiho spalovani vyuzivajici poznatky z vyzku-
mu aerodynamiky pfivodu vzduchu. Tyto sméry ukazuiji,
Zeirelativné ,dekorativni“ zafizeni se stdvd predmétem
seridzniho vyzkumu, a to nejen kv(li komfortu uZivateld,
ale také s ohledem na jejich zdravi a energetickou udrzi-
telnost.

Pokud jsou biolihové krby pouZivany uvaz-
livé a v kombinaci s rekuperacnim systé-
mem, mohou byt zajimavym doplrikem
domdci energetiky.

Vedouci vyzkumné skupiny
Moderni systémy vytapéni

sive. Heating with a bioethanol fireplace is roughly twice
as expensive as electricity and about eight times more
expensive than heating with pellets in a modern boiler.

Asignificant risk is also safety. Bioethanol is highly
flammable, and in combination with an open flame,
careless handling may result in burns or fire. The basic
rule is therefore never to refill the burner while it is hot or
burning and always to follow the manufacturer’s safety
instructions. Overall, bioethanol fireplaces are suitable
mainly as a household accessory, not as a primary source
of heating.

Research Trends: From Catalysts to Multi-
-Chamber Burners

Scientific studies highlight several ways to improve the
operation of bioethanol fireplaces. For example, cataly-
sts can be used to reduce carbon monoxide emissions by
up to 90%. Another approach is multi-chamber burners.
Modern designs with two combustion chambers and a
ceramic insert stabilize the flame and reduce emissions.
From a research perspective, airflow optimization is also
crucial. New burner designs study the aerodynamics of air
supply to achieve more uniform and cleaner combustion.
These directions show that even a relatively “decorative”
device has become the subject of serious research. Not
only for user comfort but also with regard to health and
energy sustainability.

When used responsibly and in combination

with a heat recovery system, bioethanol

fireplaces can be an interesting addi-
tion to household energy solutions.

Research Group Leader Modern
Heating Systems
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INOVATIVNI METODA MERENI DEFORMACE BEHOUNU PNEUMATIKY [l
AN INNOVATIVE METHOD FOR MEASURING TREAD DEFORMATION |

CEET

KOSTIALOVI / KOSTIAL COUPLE

Rozhovor / Interview

Spoluprace manzell Kostialovych s Centrem ENET vyus-

tila v publikaci ¢lanku A Patented Noncontact Method for
Measuring Tread Deformation at the Tire-Road Interface

v Casopise IEEE Sensors Journal. Za CENET na ném spolu-
pracovali Lubomira Mach(, David Seidl, Vojtéch Blazek

a Lukas Prokop, ktefi kromé odbornych znalosti zajistili

i grafické zpracovani a publikacni podporu. Vysledkem je
predstaveni patentované bezkontaktni metody méreni
deformace béhounu pneumatiky pfimo v misté kontaktu
s vozovkou, s vyznamnym pfinosem pro bezpeénost
ainovace v automobilovém primyslu.

The cooperation between the Kostial couple and the ENET
Center resulted in the publication of the article A Paten-
ted Noncontact Method for Measuring Tread Deformation
at the Tire-Road Interface in the IEEE Sensors Journal.
The team from ENET, including Lubomira Mach, David
Seidl, Vojtéch Blazek, and Lukas Prokop, contributed not
only their expertise but also handled the graphic design
and publication support. The outcome is the presentation
of a patented noncontact method for measuring tread
deformation directly at the tire-road contact point, offe-
ring significant contributions to safety and innovation in
the automotive industry.

Pojd'me hned v uvodu probrat zacatek spoluprdce.

Jak vznikl ndpad vyvinout tuto novou metodu méreni
deformace béhounu pneumatiky pfimo v misté kontaktu
svozovkou? Co byl hlavniimpulz pro zahdjeni tohoto
vyzkumu?

Dékujeme za otdzku, i kdyZ odpovéd' na ni nebude jed-
noduchd a souvisi s mou praci pfed ndstupem na VSB-
-TUO. Do roku 2009 jsem plisobil na Fakulté primyslo-
vych technologii v Puchové (SR). Fakulta byla zamérena
na spoluprdci s firmou Matador (dnes Continental)

v Pdchové. Podileli jsme se na reseni riznych techno-
logickych problémda pfi vyrobé pneumatik. Takto jsme
se dostalii k tomuto problému. Je to tedy uz nékolik let,
nicméné problém byl vyresen a také patentovan. Radi
rovnéz konstatujeme, Ze jsme paralelné uspésné vyvi-
nuliibezkontaktni méreni teploty ,,in situ“v pneuma-
tice. Tato problematika je také pfipravena k publikaci
jako souhrn hardwarové-softwarovych reseni.

vase odborné zaméreni fyzika kontaktu povrchd

a matematické modelovani's vyuZitim Al plsobi na
prvni pohled rozdilné. Jak se podle vds tyto oblasti
mohou vzdjemné obohacovat?

Spolu's manZelkou, kterd se zabyva vyzkumem a vyvo-
jem modernich metod pro vytvareni simulacnich, pre-
dikénich a Fidicich modeld s vyuZitim prostfedkd umélé
inteligence, jsme se snaZili hledat smyslupIné zpisoby
zpracovani velkych soubord dat s aplikaci v technické
praxi. To byl nds modus operandi. A pravé vyuZiti prvka
umélé inteligence, zejména umélych neuronovych sitf,
je vyhodné predevsim pfi modelovani a Fizeni sloZitych
nelinedrnich systémd, kde mohou poskytovat presnéjsi
vysledky oproti dosud pouzivanym konvenénim mode-
1dm. Tyto metody jsou vhodné takeé pro zpracovani vel-
kych souboru dat. Pfesnéjsi vysledky predikci riznych
technickych parametri s vyuZitim prvki umélé inteli-
gence jsou dusledkem toho, Ze jejich aplikace umoZriuje
odhalit vazby mezi parametry procesu, které pfi pouZiti
béZnych metod nelze vysledovat kvili jejich vzdjemnym
interakcim, znaénému mnoZstvi a dynamice.

Let’s start with the beginning of the cooperation. How
did the idea to develop this new method for measuring
tread deformation directly at the tire-road contact point
come about? What was the main impulse for starting this
research?

Thank you for the question, though the answer is not
simple and is connected to my work before joining VSB-
-TUO. Until 2009, | worked at the Faculty of Industrial
Technologies in Puchov (Slovakia). The faculty focused
on cooperation with the company Matador (now Conti-
nental) in Pichov. We were involved in solving various
technological problems related to tire manufacturing.
This is how we got to this particular issue. It’s been
several years now, but the problem has been solved
and patented. We are also pleased to note that we have
successfully developed a noncontact “in situ” tempe-
rature measurement system within the tire in parallel.
This topic is also ready for publication as a summary of
hardware-software solutions.

Your expertise in surface contact physics and
mathematical modeling using Al may seem quite
different at first glance. How do you think these areas
can complement each other?

Together with my wife, who is involved in research and
development of modern methods for creating simu-
lation, prediction, and control models using artificial
intelligence tools, we have been looking for meaningful
ways to process large data sets for technical applica-
tions. That has been our modus operandi. The use of
artificial intelligence elements, particularly artificial
neural networks, is especially advantageous for mode-
ling and controlling complex nonlinear systems, where
they can provide more accurate results compared to
conventional models used so far. These methods are
also suitable for processing large data sets. The more
accurate predictions of various technical parameters
using Al elements are a result of the application of
these methods, as they allow for the identification of
relationships between process parameters that cannot
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Rdd bych se ted'vénoval vasemu ¢lanku, ktery jste
spolecné s kolegy z Centra ENET napsali. V ¢lanku
popisujete limity tradi¢nich metod, které jsou
Casto neprfesné a nepfimo odhaduji interakci
pneumatika-vozovka. Ktery z téchto nedostatki
vds nejvice motivoval hledat alternativni FeSeni?

Byl to predevsim tlak praxe. Spolupracovali jsme

s oddélenim vyvoje novych pneumatik a odtud
pfichdzela aktudlni témata pro vyzkum. Konkrétné
na tento problém nas nasmérovali konstruktéri, ktefi
potrebovaliinformace pfimo z,,mista ¢inu“, tedy

z kontaktu pneumatiky a vozovky.

Reseni, které pFedstavujete, pfindsi uréitou technickou
originalitu. Hlavné diky tomu, Ze vase metoda vyuZiva
optické méreni zevnitf pneumatiky pomocilaseru

a kamery. Co povaZujete za klicovou technickou inovaci,
kterd ji odlisuje od pfedchozich pFistupi?

Opotrebeni pneumatiky je klicovym problémem bez-
pecné jizdy. Proto je testovani riznych charakteristik

be revealed by traditional methods due to their inter-
dependencies, large volume, and dynamics.

I would now like to focus on the article you co-authored
with your colleagues from the ENET Centre. In the article,
you describe the limitations of traditional methods,
which are often inaccurate and indirectly estimate the
tire-road interaction. Which of these shortcomings
motivated you the most to seek an alternative solution?

It was primarily the pressure from practice. We collabo-
rated with the department responsible for the deve-
lopment of new tires, and current research topics were
coming from there. Specifically, it was the engineers
who directed us to this issue, as they needed informati-
ondirectly from the ,scene,“ that is, from the tire-road
contact point.

The solution you present brings certain technical

originality, mainly due to the fact that your method

uses optical measurement from inside the tire using

alaser and camera. What do you consider the key
technical innovation that distinguishes it from previous
approaches?

Tire wear is a key issue for safe driving, which is why
great attention is given to testing various tire charac-
teristics. In the past, we published measurements of
tire deformation from the outside. However, the key
requirement from tire engineers was to measure de-
formation and temperature directly at the tire-road
contact point. The commonly used method for testing
tire-road contact involved pressing the tread against a
glass plate, which was then captured by a camera from
below. Although this method provided some infor-
mation about tread deformation, of course, we don‘t
drive on glass. This was the motivating factor for de-
veloping a new approach to diagnosing the tire-road
contact. The idea to conduct such a test originated in
Pdchovy, but it was only brought to its final form, both
in terms of hardware and software, and patented here
in Ostrava.

INOVATIVNI METODA MEREN{ DEFORMACE BEHOUNU PNEUMATIKY
AN INNOVATIVE METHOD FOR MEASURING TREAD DEFORMATION

pneumatik vénovana velkd pozornost. V minulosti jsme
publikovali méfeni deformace pneumatiky z vnéjsi
strany. Klicovym poZadavkem konstruktéri pneumatik
vsak bylo zmérit deformaci a také teplotu pfimo v misté
kontaktu pneumatiky a vozovky. BéZné pouZivany zpi-
sob testovani kontaktu pneumatiky a vozovky spocival
v pfitlaceni béhounu ke sklenéné podloZce, kterd byla
snimdna kamerou ze spodni strany. Tento zpUsob sice
poskytoval uréitou informaci o deformaci béhounu, ale
po skle samozrejmé nejezdime. To byl motivacni faktor
pro vyvoj nového pfistupu k diagnostice kontaktu pne-
umatika-vozovka. Myslenka uskutecnit takovyto test
vznikla jesté v Puchové, avSak do findIni podoby, zejmé-
na po strance hardwarové i softwarové, byla dotaZzena
k Uspésnému konci a patentovani aZ zde v Ostravé.

KdyzZ se podivame na propojeni akademického prostredi
a priimyslu, tak se ve Vasi prdci ¢asto setkavaji vysledky
zdkladniho vyzkumu s potfebami praxe. Jaké vidite
nejvétsivyzvy v tom, aby se védecké poznatky skutecné
prenesly do redlného vyuZiti?

Penize na védu jsou potfebné, ale nejsou rozhodujici.
Motivace by méla predevsim prindset dusevni uspoko-
jeniv souladu s praktickymi potfebami. Skoly jsou bo-
huZel hodnoceny na zdkladé citaci a faktor aplikovatel-
nostia ,prodejnosti“védy zistdvd v pozadi. Obrovska je
také administrativa. Uvedu jednu kuriozitu. Po podani
patentu mijednou prisla nabidka na kancelar (jako
motivace), kterou jsem vSak nepotreboval, a jesté bych
sijimusel pronajmout a platit. To tedy rozhodné nelze
povaZovat za podnét, ktery by mél ¢lovéka vyburcovat
k vy$si aktivité. Zajimava je také zkuSenost z mé staze

v Némecku, kde profesofi museli urcitou dobu ,urado-
vat“ coZ hodnotili negativné, protoZze méli méné asu
na védu a spolupréci s primyslem. Na mou otdzku, co je
potreba, aby se clovék na Heidelberské univerzité stal
profesorem, jsem dostal odpovéd, Ze je nutné mit znac-
né , clenitou* praxi (tj. zkusenosti z mnoha pracovist)

a k tomu néjaké publikace. Profesor totiz musi uZivit

When we look at the connection between academic
environment and industry, your work often merges the
results of basic research with practical needs. What do
you see as the biggest challenges in transferring scientific
knowledge into real-world applications?

Funding for science is necessary, but it is not the
deciding factor. Motivation should primarily bring
intellectual satisfaction in line with practical needs.
Unfortunately, schools are evaluated based on citati-
ons, and the applicability and ,marketability“ of science
are often neglected. There is also a significant amount
of administration. I’ll give you an interesting example:
after filing a patent, | once received an offer for office
space (as an incentive), which I didn’t need, and | would
have had to rent and pay for it. This certainly cannot be
considered an incentive to push someone toward higher
activity. | also had an interesting experience during my
internship in Germany, where professors had to spend
some time on administrative duties, which they viewed
negatively, as it left them with less time for research
and collaboration with industry. When | asked what was
needed to become a professor at Heidelberg Univer-
sity, | was told that one must have a very ,branching“
practice (i.e., experience from many workplaces) along
with some publications. A professor must support the
department and have the broadest possible knowledge
of the subject matter.

You validated your method both in laboratory conditions
and during real-world tests. How did these results
complement each other, and what do they specifically
imply for practical use - for example, in increasing vehicle
safety or in the context of autonomous driving?

The primary goal of our work was to enhance road
safety. The tests were conducted on a track, where the
tires were subjected to slip at a speed of 80 km/h. We
recorded the deformation and temperature of the tire
in real-time and then analyzed the data on a computer,
aiming to positively impact both the technology and
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Vasi metodu jste ovérovali jak v laboratornich
podminkdch, tak i pfi testech v redlném provozu. Jak se
tyto vysledky vzajemné doplriovaly a co z nich konkrétné
vyplyva pro praktické vyuZiti - napfiklad pri zvysovani
bezpecnostivozidel nebo v kontextu autonomniho Fizeni?

Dominantnim cilem nasi prdace bylo zvyseni bezpecnosti
dopravy. Testy probihaly na okruhu, kde byly pneumati-
ky namahany ve smyku pri rychlosti 80 km/h. Deforma-
ci a teplotu pneumatiky jsme snimali online a ndsledné
vyhodnocovaliv pocitaci s cilem pozitivné ovlivnit jak
technologii, tak i konstrukci. Po testech na okruhu pu-
tovaly pneumatiky na zavodni traté.

Dovolil bych si trochu osobnéjsi otdzku. Oba se vénujete
védé, ale z trochu odlisnych tihld pohledu. Fyzika
kontaktu povrchii a matematické modelovani's vyuZitim
Al. Jaké to je, pracovat spolecné na vyzkumném projektu
ijako manzelé? Doplriujete se spiSe odborné, nebo i lidsky
v pfistupu k problémiam?

Aktivni pFistup k FeSeni problému spoc€iva v diskusi

a v kompetenci vyzkumnikd, tedy v nasem pfipadé i celé
rodiny. KaZdy nezavisly pohled je cenny a miiZe posu-
nout feSeni vpred.

Kazda novd technologie ma své limity. Ve vasem

pripadé jde napfiklad o vibrace, teplotni namahani

¢i dlouhodobou spolehlivost optickych prvk( uvnitf
pneumatiky. Jak tyto vyzvy vnimdte a kam byste chtéli
svij vyzkum posunout dal? Vidite cestu tfeba v zapojeni
umélé inteligence, prediktivni diagnostiky nebo v pfimé
implementaci do automobilového primyslu?

Tato problematika je determinovana propojenim
hardwarovych a softwarovych prvkd. Pfi sou¢asné
revoluci v oblasti softwaru si netroufam odhadnout
mozZné inovace (mozndis vyuZitim umélé inteligence),
nicméné zamér resit tuto problematiku byl dotaZen do
Uspésného konce.

the design. After the tests on the track, the tires were
sent to racing circuits.

I’d like to ask a slightly more personal question. Both of
you are involved in science, but from slightly different
perspectives, surface contact physics and mathematical
modeling using Al. What is it like working together on a
research project as a married couple? Do you complement
each other more in terms of expertise or also in your
human approach to problem-solving?

An active approach to problem-solving relies on dis-
cussion and the competence of the researchers, which,
in our case, includes the entire family. Every indepen-
dent perspective is valuable and can move the solution
forward.

Every new technology has its limits. In your case, these
include vibration, thermal stress, and the long-term
reliability of optical components within the tire. How

do you perceive these challenges, and where would

you like to take your research next? Do you see a path,
for example, in integrating artificial intelligence,
predictive diagnostics, or direct implementation into the
automotive industry?

This issue is determined by the integration of hardware
and software components. Given the current revoluti-
on in the software field, | wouldn’t dare to predict the
possible innovations (possibly with the use of artificial
intelligence). However, the intention to address this
issue has been successfully brought to a conclusion.

If you were to look back, what are you most proud of
in your scientific career so far? Whether it‘s specific
results, collaboration, or perhaps the ability to pass on
knowledge to the younger generation.

My professional work has focused on the use of ultra-
sound waves to study the properties of materials, both

INOVATIVNI METODA MEREN{ DEFORMACE BEHOUNU PNEUMATIKY
AN INNOVATIVE METHOD FOR MEASURING TREAD DEFORMATION

Pokud byste se méli ohlédnout zpdtky, na co jste ve své
dosavadni védecké kariére nejvic hrdi? At uz jde o kon-
krétni vysledky, spoluprdci, nebo treba o to, Ze se Vdm
podafilo néco predat mladsi generaci.

M4& odbornd ¢innost byla zamérena na vyuZiti ultra-
zvukovych vin pfi studiu vlastnosti materidld, a to jak v
objemové formé, tak ve formé tenkych vrstev (zejména
chalkogenidovych), kterym jsem se vénoval vice neZ
dvacet let na Zilinské univerzité. Po pfechodu na Fakul-
tu priimyslovych technologii v Plichové jsem se zaméril
na oblast polymerd, ve které jsem jiZ z(istal aZ do konce
své kariéry, tedy i na VSB-TU Ostrava.

Ukolem pedagoga je vénovat se vychové mladych lidi.
To bylo, a v pfipadé mé manZelky jesté stdle je, velmi
dulezitym faktorem pracovni aktivity. Nedd mi ne-
zminit, Ze jsem se pravidelné nékolik let podilel jako
organizator konferenci ¢eskych a slovenskych fyzikd,
stejné jako konference Transcom mladych védeckych
pracovnikd. Spoluprédce s praxi vsak byla mou doménou,
kterd ddvala hlubsi smysl mé odborné aktivité.

Na zavér bych to trochu odlehcil a zeptam se. Co Vds
i po tolika letech ve védé stdle nejvic bavi a motivuje
pokracovat?

Zjednodusené feceno intuice, které mé nastésti
stdle neopoustéji a udrzuji tak mozek i télo v pohodé.
Smyslem Zivota je podle mého nazoru byt uZitecny a
zvelebovat svét kolem nds.

Aktivni pristup k feseni problém( spoci-
va v diskusi a v kompetenci vyzkumni-
kd, tedy v nasem pripadé i celé rodi-

ny. Kazdy nezavisly pohled je cenny

a miZe posunout Feseni vpred.

in bulk form and as thin layers (especially chalcoge-
nides), which | worked on for over twenty years at Zilina
University. After moving to the Faculty of Industrial
Technologies in Puchov, I shifted my focus to polymers,
an area | stayed with until the end of my career, inclu-
ding at VSB-TU Ostrava.

The task of a teacher is to educate young people. This
was, and in the case of my wife, still is, a very important
aspect of our professional activity. | must mention that
I regularly participated for several years as an organizer
of conferences for Czech and Slovak physicists, as well
as the Transcom conference for young scientific rese-
archers. However, my domain was collaboration with
industry, which gave deeper meaning to my professio-
nal activities.

To end on a lighter note, let me ask: What still excites and
motivates you to continue in science after so many years?

Simply put, it’s the intuition, which, fortunately, still
doesn’t abandon me and keeps both my mind and body
in good shape. In my opinion, the purpose of life is to be
useful and to improve the world around us.

An active approach to problem-solving
relies on discussion and the compe-
tence of researchers, in our case,
including the entire family. Every

independent perspective is va-
luable and can move the solution
forward.
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Védci zapojeni do evropskych projektd zahajenych po
roce 2022, napfiklad v ramci programu Horizon Euro-

pe nebo iniciativ COST, uz dobre védi, Ze se dnes nelze
vyhnout pozadavk(im na otevienou védu. A postupné se s
nimi setkavaji i ti, ktefi fesi projekty podporované Minis-
terstvem $kolstvi, mladeze a télovychovy Ceské republi-
ky, Grantovou agenturou Ceské republiky nebo Techno-
logickou agenturou Ceské republiky. Oteviend véda ale
neni jen dal$i byrokraticka povinnost. Je to zplsob, jak
urychlit obéh informaci, zvysit divéryhodnost vysledkl a
dat védecké praci SirSi dopad. Kde se vSak tento koncept
vlastné vzal? A znamena oteviend véda vzdy totéz, co
FAIR data? Tedy data, kterd jsou dohledatelna, pfistupna,
interoperabilni a znovu pouzitelnd? A nakonec, co presné
musi vyzkumnici ve svych projektech splnit, aby otevre-
nou védu naplnili nejen ,,na papife*, aleiv praxi?

Researchers involved in European projects started after
2022, such as those within the Horizon Europe program
or the COST initiative, already know well that today, one
cannot avoid the requirements for open science. Gradu-
ally, those working on projects supported by the Czech
Ministry of Education, Youth and Sports, the Czech Grant
Agency, or the Czech Technology Agency are encounte-
ring these requirements as well. However, open science
is not just another bureaucratic obligation. It is a way to
accelerate the circulation of information, increase the
credibility of results, and give scientific work a broader
impact. But where did this concept come from? And does
open science always mean the same as FAIR data? That
is, data that are findable, accessible, interoperable, and
reusable? And finally, what exactly must researchers
fulfill in their projects to implement open science not just
,0Nn paper,“butin practice?

JE OTEVRENA VEDA FAIR?
IS OPEN SCIENCE FAIR?

Koncept otevieného sdileni védeckych vysledk( a védec-
kych dat zahdjila americkd Materials Genome Initiative
(MGI, 2011), jejimZ cilem je ,,objevovat, vyrabét a zavddét
pokrocilé materidly dvakrat rychleji a za zlomek ceny ve
srovnani s tradi¢nimi metodami“. Evropsky FAIRmat dale
rozviji plivodni koncept MGl tim, Ze zavadi datovou infra-
strukturu FAIR pro fyziku kondenzovanych latek a chemic-
kou fyziku pevnych latek. FAIRmat propojuje data a na-
stroje ze syntézy materidl{l, experimentd, teorie i vypocta
a zpfristupfuje vSechna data celé komunité materialové
védy i mimo ni. V tomto Usili spojuje vyzkumné pracovniky
z oblasti fyziky kondenzovanych latek, chemické fyziky
pevnych latek a odborniky z oblasti informatiky a IT.

Oteviena véda neni vzdy FAIR:
Co tedy musi splhovat védecka data?

Ajsme utoho, oteviend véda automaticky neznamena,
Ze datajsou i FAIR. Abychom je takto mohli oznacit, musi
spliovat ¢tyfi zakladni podminky:

> Dohledatelnost - kazda sada dat
ma své trvalé oznaceni (napf. DOI) a popis pomoci
metadat, aby ji bylo mozZné snadno vyhledat.

> PFistupnost - data musi byt itelna nejen pro
Clovéka, ale i pro pocitacové ndstroje, napriklad
prostfednictvim strojové Citelnych ReadMe soubord.

> Interoperabilita - zéznamy by mély byt pfipravené
tak, aby je bylo moZné automatizované vyuZivat s
pomoci uzndvanych standardd a protokold (napfr.
JSON, XML Data, Dublin Core, DataCite).

> Znovupouzitelnost - data museji
byt opétovné vyuZitelnd nejen z technického
hlediska (béZné formaty jako TIFF, PNG, TXT, CSV),
ale iz pravniho, tedy pod jasné definovanou
licenci (CC BY).

The concept of open sharing of scientific results and data
was initiated by the American Materials Genome Initia-
tive (MGl, 2011), which aims to ,,discover, manufacture,
and deploy advanced materials twice as fastand at a
fraction of the cost compared to traditional methods.“
The European FAIRmat further develops the original MGI
concept by establishing FAIR data infrastructure for con-
densed matter physics and the chemical physics of solids.
FAIRmat connects data and tools from material synthesis,
experiments, theory, and computations, making all data
accessible to the materials science community and bey-
ond. In this effort, it unites researchers from the fields of
condensed matter physics, chemical physics of solids, and
experts from informatics and IT.

Open Science is Not Always FAIR:
What Must Scientific Data Meet?

And here we are, open science does not automatically
mean that the data are FAIR. To be labeled as FAIR, data
must meet four basic conditions:

> Findable - Each dataset has a permanent identifier
(e.g., DOI) and a description through metadata, so it
can be easily found.

> Accessible - Data must be readable not only for
humans but also for computer tools, such as
machine-readable ReadMe files.

> Interoperable - Records should be prepared in a way
that they can be used automatically with recognized
standards and protocols (e.g., JSON, XML Data,
Dublin Core, DataCite).

> Reusable - Data must be reusable not only
technically (using common formats like TIFF, PNG,
TXT, CSV) but also legally, under a clearly defined
license (CC BY).
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Na prvni pohled to miZe znit slozité, ale v praxi to dokaze
elegantné vyresit repozitdi Zenodo. Ten spliiuje vSechny
uvedené principy, a navic umoziuje pridat k datlim i findl-
ni verzi ¢lanku, nejpozdéji vSak v den jeho publikace.

Jak spravné ukladat ¢lanky a data do Zenodo

Na platformé Zenodo Ize napfiklad nahrdt data nejprve

v rezimu RESTRICTED, tedy nevefejné, a stejny postup je
mozné pouziti pro finalni verzi ¢ldnku pod licenci CC BY,
kterou posildme editorovi po recenznim fizeni. Diky tomu
je datum prvniho uloZeni vzdy starSi nez datum samotné
publikace a tim si chranime vysledky samotné.

Dllezité je také nezapomenout data v ¢lanku spravné
ocitovat pomoci DOI. Prvni verzi dat je pfitom mozné vio-
7it uz béhem vyzkumu. Cldnek nasledné dostane vlastni,
externi DOI, které pridéli ¢asopis.

Zlata, nebo zelena cesta publikovani?

Realita je takova, Ze ne vzdy mame v projektu finance na
zaplaceni zlaté cesty (tedy otevieného pfistupu pfimou
vydavatele). A zelend cesta zase automaticky neznamena,
Ze mame pravo uloZit oficidIni verzi publikace. Proto je
popsany postup nejen prakticky, ale i sprdvny z hlediska
ochrany duSevniho vlastnictvi.

Pokud si nejste jisti, co je ve vasem pfipadé mozné,
pomohou ndstroje jako Open Policy Finder nebo Journal
Checker Tool, které ovéri, zda je konkrétni casopis a model
financovéni v souladu s pravidly EU projektd.

Jak vyuzit Zenodo naplno: Sprdva verzi, spolu-
praceiochranadat

Moznosti Zenodo tim ale zdaleka nekondi. Platforma
nabizi napfiklad verzovéni, diky némuz mizZete bezpec-
né Fidit cely pracovni postup s daty, atoiv pfipadé, ze
spolupracujete se zahrani¢nimi kolegy. Pro kazdy védecky
¢lanek Ize vytvofit vlastni komunitu, kam kolegové nahraji
svd data. Jakmile je v3e vloZeno, jednoduse jim odeberete
prava k dal$im upravdm. Staci je na to jen pfedem upozor-
nit. Navic, pokud je to potfeba, mlzete si pro jeden ¢lanek

At first glance, this may sound complicated, but in prac-
tice, the Zenodo repository elegantly solves this. It meets
all the mentioned principles and additionally allows ad-
ding the final version of the article, no later than the day
of its publication.

How to Properly Store Articles and Datain
Zenodo

On the Zenodo platform, data caninitially be uploaded

in RESTRICTED mode, i.e., not publicly available, and the
same procedure can be used for the final version of the
article under a CC BY license, which is sent to the editor
after peer review. This way, the date of the first upload is
always earlier than the publication date, thus protecting
the results themselves.

It’s also important to correctly cite the datain the article
using the DOI. The first version of the data can be uploa-

ded during the research phase. The article then receives

its own external DOI, assigned by the journal.

Gold or Green Publishing Path?

The reality is that we don‘t always have the funds for the
gold path (i.e., open access directly from the publisher)
in a project. And the green path doesn‘t automatically
mean we have theright to deposit the official version of
the publication. Therefore, the described procedure is
not only practical but also correct in terms of protecting
intellectual property.

If you are unsure about what is possible in your case, tools
like the Open Policy Finder or Journal Checker Tool can ve-
rify whether a specific journal and funding model comply
with EU project rules.

How to Make Full Use of Zenodo: Version Man-
agement, Cooperation, and Data Protection

Zenodo's possibilities don’t stop there. The platform
offers versioning, allowing you to securely manage the
entire data workflow, even when collaborating with in-
ternational colleagues. For each scientific article, you can

JE OTEVRENA VEDA FAIR?
IS OPEN SCIENCE FAIR?

zaloZit i vice komunit. Studie jich nakonec mdze klidné
obsahovat nékolik.

Velmi uzite¢ny je také RESTRICTED rezim, ktery se hodi jak
pro data, tak pro publikaci samotnou. A pokud pracuje-

te s citlivymi vysledky, naptiklad s daty ddlezitymi pro
patentové pfihlasky, Ize na Zenodo nastavit i embargo.

To zajisti, Ze se data automaticky zpfistupni az po urcité
dobé, napfiklad po 5 ¢i 10 letech. Jak presné tyto moznosti
vyuZzijete, vzdy zalezi na tom, co mdte uvedeno ve svém
planu spravy dat (Data Management Plan).

Oteviena véda nenijen o povinnych pravidlech. Mnohé
projekty obsahuji také dobrovolné aktivity, které si vy-
zkumnici zvoli sami. Co si vSak jednou zvolite, to je nutné
také dodrzet.

Vcasné sdileni vysledki

Pokud jste se zavazali k véasnému sdileni, znamena to,

Ze priodeslani ¢lanku do ¢asopisu zaroven vznikd i jeho
preprint, a to napfiklad prostifednictvim arXive nebo
specialnich preprintovych platforem vydavatell (napf.
Research Square). Preprint dostane vlastni DOl s datem
vytvoreni, coZ je dilezité, protoZe to chrénivase vysledky
pred tim, aby je nékdo jiny ,,neprevzal“.

Oteviend recenznifizeni

Nékteré Casopisy nabizeji takzvany open peer review. V
takovém pripadé se zverejiiuje nejen prvni verze ¢lan-

ku, ale jiz v prvopocdatku také viechna souvisejici data,
posudky recenzentd, a dokonce i jejich jména. Napfiklad
u platformy Open Research Europe si autofi sami navrhuji
pét recenzent(, se kterymi tFi roky nespolupracovali. la-
nek je takto online, i kdyz jej Casopis nakonec nepfijme.

Obcanska véda

Daldi moZnosti je takzvana citizen science, tedy zapojeni
Sirsi vefejnosti do vyzkumu. MiZe jit napfiklad o spolu-
praci se stfedoskoldky pfi maturitnich projektech nebo s
doktorandy, ktefi do projektu nejsou pfimo zapojeni.

create a dedicated community where colleagues upload
their data. Once everythingis uploaded, you can easily
revoke their rights to further edits. Just make sure to
notify them in advance. Additionally, if necessary, you can
create multiple communities for a single article. A study
may even include several communities.

The RESTRICTED mode is also very useful, both for data
and for the publication itself. And if you work with sensiti-
ve results, such as data important for patent applications,
you can set an embargo on Zenodo. This ensures that the
data will be automatically made available after a certain
period, such as after 5 or 10 years. How exactly these
options are used always depends on what is stated in your
Data Management Plan.

Open scienceis not just about mandatory rules. Many pro-
jects also include voluntary activities chosen by resear-
chers themselves. However, once somethingis chosen, it
must also be adhered to.

Timely Sharing of Results

If you have committed to timely sharing, it means that
when submitting an article to ajournal, a preprintis

also created, for example, via arXiv or specific preprint
platforms of publishers (e.g., Research Square). The pre-
print receives its own DOl with the creation date, which
isimportant because it protects your results from being
,taken over” by someone else.

Open Peer Review

Some journals offer open peer review. In such cases,

not only is the first version of the article published, but
also all related data, reviewer comments, and even their
names from the very beginning. For example, on the Open
Research Europe platform, authors themselves propose
five reviewers with whom they have not collaborated for
the past three years. The article remains online even if
the journal ultimately rejects it.
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Siteni vysledkd jinymi cestami

Otevrend véda dnes zahrnuje i moderni zplsoby disemi-
nace vysledk(. Publikace je moZné doplnit o vysvétlujici
videa na YouTube, nebo pfidat data do komunitnich
platforem typu Wikidata. Tim se vysledky dostanou nejen
k odbornik(im, ale i $ir$i vefejnosti.

Budoucnost védy:
otevienad a fizena FAIR principy

Zavérem lze fici, Ze oteviend véda je vyzvou, které se
dnes uz nelze vyhnout. BEhem nékolika malo let se bez
ni védeckeé vysledky k nikomu nedostanou a v projek-

data stewardi. Tito odbornicijsou k dispozici védcim

uz pfi psani projektového navrhu, pomdhaji se sbérem

a spravou dat a podileji se na tvorbé planu sprdvy dat
(Data Management Plan). V nékterych pfipadech dokonce
pUsobi pfimo jako data managefi projektu, ktefi aktivné
dohlizeji na to, aby principy oteviené védy byly skutecné
uvedeny do praxe.

The community of data stewards is growing across
the Czech Republic. At leading Czech universities,
there are groups for Open Science, with many
cases involving data stewards for each part of

the university. This also ensures the principle

of substitutability, but more importantly,
this is the only way to understand the
individual needs of researchers from
different scientific disciplines.

Data Steward
& Open Science, CEET

Citizen Science

Another option is so-called citizen science, where the
broader publicisinvolved in research. This could include
collaboration with high school students on graduation
projects or with doctoral students who are not directly
involved in the project.

Dissemination of Results Through Other Means

Open science today also includes modern ways of disse-
minating results. Publications can be supplemented with
explanatory videos on YouTube, or data can be added to
community platforms like Wikidata. This allows the resul-
ts to reach not only experts but also a wider audience.

The Future of Science:
Open and Managed by FAIR Principles

In conclusion, open science is a challenge that cannot be
avoided today. In just a few years, scientific results will
not reach anyone without it, and it is already essential in
projects. The role of data stewards is becoming increasin-
gly important. These experts are available to scientists
even when writing project proposals, assist with data co-
Ilection and management, and contribute to the creation
of the Data Management Plan. In some cases, they even
act directly as project data managers, actively ensuring
that open science principles are truly put into practice.

Komunita data stewardd se rozristd po celé CR.

V rdmci pfednich ceskych univerzit funguji sku-

piny pro Open Science, kdy se v mnoha pfipadech

jednd o data stewardy za kaZdou soucdst univer-
zity. Funguje tak i princip zastupitelnosti, ale

hlavné, jediné takto je mozné pochopit

individudlni potreby védcd z odlisnych

védnich disciplin.

Data Steward
& Open Science, CEET

Rozhovor / Interview

Mikropolutanty, tedy malé znecistujici l1atky, se stavaji
stale vétSim problémem pro nase vodni prostfedi. Jednim
z odbornikd, ktefi se touto problematikou intenzivné
zabyvaji, je Piotr Jachimowicz, vyzkumnik na Institutu
environmentdlnich technologii CEET. Jeho vyzkum se
soustredi pfedevsim na mikroplasty, napfiklad ¢astice
pochazejici z opotfebeni pneumatik, a na to, jak tyto latky
ovliviuji procesy cisténi odpadnich vod. Jachimowicz se
zaméfuje na propojeni védeckého vyzkumu s praktickymi
aplikacemi, které prinaseji konkrétni reSeni pro zlepseni
kvality vody. V tomto rozhovoru se podivame na to, jak
jeho préce prispivd k ochrané Zivotniho prostiedi a jaky
ma dopad na technologicky pokrok v oblasti ekologickych
technologii.

Micropollutants, or small contaminating substances,

are becoming an increasing problem for our aquatic
environments. One of the experts who is intensively
addressing this issue is Piotr Jachimowicz, a researcher
at the Institute of Environmental Technology, CEET. His
research primarily focuses on microplastics, for example,
particles from tire wear, and how these substances im-
pact wastewater treatment processes. Jachimowicz aims
to connect scientific research with practical applications
that provide real solutions to improve water quality. In
thisinterview, we explore how his work contributes to
environmental protection and its impact on technological
advancements in ecological technologies.
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Zacnéme od zacatku. Mohl byste ndm povédét néco o
svém védeckém zdzemi a o tom, co Vds plivodné pfivedlo
k environmentalnim védam?

Mdj vyzkum je zaméren na vyskyt mikropolutantd ve
vodnim prostfedi, pficemZ se soustfedim zejména na
problematiku mikroplastd. Zaroveri se intenzivné vénuji
modernim biologickym technologiim ¢isténi odpadnich
vod a mikrobidlni ekologii technickych biocendz, které
zdsadné ovliviiuji vykonnost a tcinnost Cisticich proce-
su. K pfirodnim védam mé od détstvi vedla fascinace
pfirodou, kterou vyrazné umocnilo vyrasténi v jedinec-
ném prostredi Mazurskych jezer v Polsku.

Let’s start at the beginning. Could you tell us a bit about
your research background and what originally drew you
into the field of environmental sciences?

My research interests focus on the occurrence of micro-
pollutants in aquatic environments, with a particular
emphasis on microplastics. | am also deeply engaged in
modern biological wastewater treatment technologies
as well as microbial ecology of technical biocenoses,
which play a key role in the performance and efficiency
of treatment processes. | have always been fascinated
by the natural world around me, and this passion was
strongly shaped by growing up in the valuable natural
area of the Great Masurian Lakes in Poland.

Looking at your work, it’s clear that micropollutants, such
as microplastics and tire-derived particles, play a central
role in your research. How did you first become interested
in studying these substances, and why do you think they
are such an urgent topic today?

| first became interested in this topic when | started my
PhD research. It quickly became clear to me how sig-
nificant the issue really is. In 2023 alone, global plastic
production reached around 413 million tons, and this
number continues to grow every year. Through every-
day use and inadequate waste management, plastics
can fragment into microplastics, which enter aquatic
environments and accumulate over time. This makes
them an especially urgent problem, as they are not only
persistent and widespread but also capable of affecting
ecosystems.

In some of your studies, you examine how these
micropollutants interact with microbial communities in
wastewater treatment systems. What have you learned
about the way they influence microbial activity or
community structure?

In my research, | have observed that the presence of
micropollutants influences both microbial activity and
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Ve vasem vyzkumu hraji mikropolutanty, zejména
mikroplasty a castice vznikajici opotfebenim pneumatik,
zdsadni'roli. Co Vds privedlo k jejich studiu a proc je podle
Vds dnes tato problematika tak aktudlni a zdvazna?

K tématu mikropolutant(i jsem se dostal béhem svého
doktorského studia a rychle jsem pochopil, jak zasadni
problém predstavuji. Jen v roce 2023 bylo na svété vyro-
beno zhruba 413 milion( tun plastu a toto &islo kaZzdo-
rocné roste. Plastové materidly se pfi béZném pouZivani
i kvili nedostatecnému nakladani s odpady rozpadaji
na mikroplasty, které pronikaji do vodniho prostiedi a
postupné se zde hromadyi. To z nich ¢ini vaZny problém,
protoZe jsou nejen odolné a vsudypritomné, ale také
dokaZou vyznamné zasahovat do ekosystémdi.

Ve svém vyzkumu se zabyvate také interakcemi
mikropolutant( s mikrobidlnimi spoleéenstvy v
systémech cisténi odpadnich vod. Jaké poznatky jste
ziskal o jejich vlivu na mikrobidlni aktivitu a strukturu
téchto spolecenstvech?

Ve svém vyzkumu jsem zjistil, Ze pfitomnost mikropo-
lutantd ovlivriuje jak mikrobidini aktivitu, tak i sloZeni
mikrobidlnich spolecenstev. To se miZe odrazit ve
zméndch ucinnosti odstraniovdni Zivin v Cistirndch
odpadnich vod iv upravdch struktury biofilmd. Zarover
se ukazuje, Ze mikroorganismy disponuji pozoruhodnou
adaptacnischopnosti. Dochdzi k jasné mikrobidlni suk-
cesi, kdy se nékteré skupiny stavaji dominantnimi diky
schopnosti tyto ldtky tolerovat, ¢i dokonce degradovat.
Tato zjisténi naznacuji, Ze mikropolutanty predstavuji
selekéni tlak, ktery vyznamné formuje mikrobidlni eko-
logii a tim i funkénost Cisticich procesd.

Ve vasem vyzkumu se vénujete také tomu, jak

Castice z opotrebeni pneumatik ovlivriuji biologické
¢isténi odpadnich vod, zejména procesy spojené s
odstrariovdanim dusiku a chovanim mikroorganismd. K
jakym hlavnim vysledkidm jste v této oblasti dospél?

Cdstice z opotfebeni pneumatik jsou zvidstnim druhem
mikroplastd, protoZe obsahuji mnohem pestrejsi smés

the composition of microbial communities. This can
translate into changes in the efficiency of nutrient
removal in wastewater treatment plants as well as mo-
difications in biofilm structure. At the same time, | have
seen that microorganisms show remarkable adaptive
capacity. There is a clear microbial succession, with
certain groups becoming dominant because they are
able to tolerate or even degrade these micropollutants.
These findings suggest that micropollutants act as
selective pressures, shaping microbial ecology in ways
that can have important implications for treatment
performance.

One of your research directions has focused on the
impact of tire wear particles on biological treatment
processes, especially in relation to nitrogen removal and
microbial gene expression. Could you share the most
important insights you’ve gained from that work?

Tire wear particles are a very specific type of microplas-
tics because of the wide diversity of chemical com-
pounds used in their production compared with most
other polymers. In my study, | observed a very high
accumulation of this type of microplastic in sludge,
reaching about 90%. At the same time, | detected an
increased release of aniline into the treated effluent.

I also found that the presence of tire wear partic-

les reduced the efficiency of both nitrification and
denitrification. As a consequence, the treated effluent
contained higher concentrations of oxidized nitrogen
forms. The microbial community shifted as well, with
a clear succession of genera such as Hydrogenophaga,
Geobacter and Rubrivivax, which are known to partici-
pate in the degradation of various aromatic hydrocar-
bons.

Another area you’ve explored is the performance of
aerobic granular sludge (AGS) systems over longer
periods. How do seasonal changes affect the microbial
community, and what might this mean for full-scale
treatment plants?
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chemickych ldtek neZ vétsina béznych polymerd. V mém
vyzkumu jsem zjistil, Ze se tyto ¢dstice ve velmi vysoké
mife hromadiv Cistirenském kalu, a to az kolem 90 %.
Soucasné jsem zaznamenal vyssi uvolfiovani anilinu do
vycCisténé vody.

Ukdzalo se také, Ze pritomnost téchto Cdstic sniZuje
ucinnost procesd, jako je nitrifikace a denitrifikace, coZ
vede k vyssim koncentracim oxidovanych forem dusiku.
Zmeény se projevily i v mikrobidlnim spolecenstvu -
zacaly pfevaZovat rody Hydrogenophaga, Geobacter a
Rubrivivax, které jsou zndmé svou schopnosti rozkladat
aromatické uhlovodiky.

Jednim z dalsich témat, kterym se vénujete,

je dlouhodobé fungovani systému s aerobnim
granulovanym kalem (AGS). Jak se v téchto systémech
projevuji sezénni zmény a jaké dusledky mohou mit pro
provoz velkokapacitnich Cistiren odpadnich vod?

Aerobni granulovany kal je moderni a velmi slibnd
technologie Cisténi odpadnich vod, ktera si diky svym
vyhoddm ziskdva stdle vétsi pozornost. V mém vyzkumu
se ukdzalo, Ze mikrobidlni spole¢enstva se sice béhem
roku méni, ale jadro systému AGS z(stéava stabilni. VZdy
jsou pfitomny mikroorganismy odpovédné za hlavni
Cistici procesy a jejich vzorce se opakuji.

Soucasné se vSak objevuji i sezénni problémy. V zimé
ucinnost ¢isténi klesd, coZ je béZné v chladnéjsich ob-
lastech. V Iété se naopak kyslik spotfebovava rychleji,
coZ muZe zpusobit anoxické ¢i anaerobni podminky a
podpofit rist mikroorganism( produkujicich metan.
Mikroorganismy se tedy chovaji velmi dynamicky, ale
jadro systému je mimoradné stabilni - a to diky struk-
ture granuli, které jsou mnohem odolnéjsi vii¢i zménam
prostredi nez klasické vloCky aktivovaného kalu.

Jste soucdsti Centra energetickych a environmentalnich
technologii (CEET) a Institutu environmentdlnich
technologii (IET) v Ostravé. Jakou mdte v téchto

Aerobic granular sludge is a really innovative wastewa-
ter treatment technology that’s getting more and more
attention because of its many benefits. What | found

in full-scale study is that, of course, the microbial com-
munity changes with the seasons, but the core of the
AGS stays very stable. There are always microorganisms
present that are responsible for the key treatment
processes, and we even saw a lot of repeatability in the
community patterns. At the same time, there are sea-
sonal challenges. In winter, treatment efficiency drops,
which is a common problem in colder regions. In su-
mmer, on the other hand, oxygen gets consumed much
faster, which can create anoxic or anaerobic conditions
inside the reactor and support the growth of microor-
ganisms that produce methane. So, the microbes are
very dynamic, but they also show a strong stability in
the core of the system. This stability is strongly related
to the structure of the granules, compared with con-
ventional activated sludge flocs, they are much more
resistant to environmental fluctuations.

Shifting to your institutional work, you are part of the
Centre for Energy and Environmental Technologies
(CEET) and the Institute of Environmental Technology

PIOTR JACHIMOWICZ

institucich roli a cemu se pravé ted've svém vyzkumu
vénujete?

Na Institutu environmentalnich technologii pracuji
jako postdoktorand ve skupiné zabyvajici se upravou

a analyzou vod. Momentdlné se podilim na projektu
REFRESH, ktery se zaméruje na odhalovani nejpalci-
véjsich problém( spojenych s kvalitou vody a hledani
praktickych cest, jak je Fesit. Diky tomu mohu spojovat
zdkladni vyzkum s konkrétnimi aplikacemi, které vedou
k u¢innéjsim technologiim Cisténi, a soucasné prispi-
vat k naplriovani cilii nové evropské smérnice o cisténi
méstskych odpadnich vod.

Spoluprdce je zjevné diileZitou soucdsti vaseho vyzkumu.
Mohl byste se podélit o néjaky konkrétni pfiklad, ktery
vyrazné ovlivnil vas pohled na

problematiku nebo dosaZené vysledky?

Spolupréce je pro mé nesmirné diilezZita - nejen z
védeckého hlediska, ale i proto, Ze jsem velmi spole-
Censky ¢lovék. V ramci naseho ustavu rad spolupracuji s
rdznymi vyzkumnymi skupinami, coZ mé posouva mimo
komfortni zénu a umozriuje mi rozsifovat znalosti nad
rdmec Cisté biologickych procesd.

Na mezindrodni drovni se snaZim navazovat kontak-
ty, které mi umoZzriuji nahlizet na environmentdini
problémy z odlisnych perspektiv. Stdle spolupracuji se
svou alma mater, Univerzitou Varmijsko-mazurskou v
Olsztyné, kde zkoumdme, jak

vyuZit aerobni granulovany kal

k odstrariovani mikropolutantd.

S kolegy z VarSavské univerzity

a Univerzity v Biatystoku jsme

neddvno pfipravili rozsdhlou

prehledovou studii o znecisténi

jezer mikroplasty. S LotySskym

institutem pro vodni ekologii

poté pracujeme na metoddch

detekce mikroplast( v riiznych

(IET) in Ostrava. What is your role here, and what kinds of
projects are you currently engaged in?

At the Institute of Environmental Technology, | work as
a postdoc in the Water Treatment and Analysis Group.
Iam currently part of the REFRESH project, where | try
to identify pressing environmental problems related to
water quality and look for practical solutions to address
them. This allows me to combine fundamental research
with applied approaches that can support the develop-
ment of more effective treatment technologies, which
fits perfectly within the goals of the new EU Urban
Waste Water Treatment Directive.

Cooperation seems to be an important part of your work.
Could you share an example of a research partnership,
whether within CEET, IET, or internationally, that has
significantly influenced your approach or the results
you’ve achieved?

Collaboration is really important to me, not only for the
science but also because I’'m a very social and outgoing
person. Within my research institute, | enjoy working
with different research groups because it constantly
pushes me outside my comfort zone and allows me to
learn things beyond strictly biological processes.

Outside my institute, I’ve built international collabora-

tions that truly inspire me to see environmental pro-

blems from different perspectives. For example, | still
work with my alma mater, the
University of Warmia and Ma-
zury in Olsztyn (Poland), where
we study how aerobic granular
sludge can be used to remove
micropollutants. More recently,
I’'ve teamed up with colleagues
from the University of Warsaw
and the University of Biatystok
(Poland), and together we have
just prepared a comprehensive
review on microplastic pollution
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typech vzorkd. Tato spo-
luprdce prinese celou sérii
publikaci.

Kontakty mam jiZ také v
Rakousku, Madarsku, Nor-
sku, Svédsku a na Tchaj-
-wanu a velmi se tésim, jak
se tyto spoluprdce budou
déle rozvijet a jak obohati
mdj vyzkum v budoucnu.

Nyni trochu osobnéjsi
otdzka. Co Vas nejvice
motivuje? Zazil jste okamZik
nebo situaci, ktera Vas
presvédcila, Ze jste se vydal
tou spravnou védeckou
cestou?

Motivuje mé mozZnost vést

diskuse o védé s riiznymi

lidmi a také uspokojovani
vlastni potfeby porozumét svétu. UZ béhem inZzenyr-
ského studia jsem védél, Ze se chci vénovat védecké
kariére. Velkou roliv tom sehrdlo zapojeni do student-
ského vyzkumného krouZku a spoluprdce se zkusenéjsi-
mi kolegy, diky niZ jsem si uvédomil, jak vzrusujici miZe
byt prdce ve védé. Pozdéji mé pak v mém rozhodnuti
vyznamné utvrdilo ziskdni ceny START pro mladé vyni-
kajici védce od Nadace pro polskou védu.

Vratme se k tématu mikropolutantd. Jaké podle Vds
predstavuji mikropolutanty ve sladkovodnim prostredi
nejvétsivyzvy, at uZ z védeckého, nebo z etického
hlediska? A vidite i méné zjevnad rizika, tfeba v souvislosti
s Sifenim antibiotické rezistence?

Jednou z nejvétsich védeckych vyzev je samotnd roz-
manitost mikropolutantd. Pochdzeji z mnoha riznych
zdrojd, maji odliSné chemické vlastnosti a sloZité

in lakes. I also collaborate with the Latvian Institute of
Aquatic Ecology on detecting microplastics in different
environmental samples, and this partnership will lead
to a series of publications covering various aspects of
microplastic occurrence.

In addition, | already have contacts in countries like
Austria, Hungary, Norway, Sweden, and Taiwan, and I'm
really looking forward to seeing how these partnerships
will grow and what new perspectives they will bring to
my research.

On a more personal note. What keeps you motivated in
your work? Was there a particular moment, challenge,
or breakthrough that convinced you you’re on the right
path?

For me, motivation comes from the possibility of
discussing different research topics with people and
to satisfy my curiosity about the world. | decided quite
early that | wanted to pursue a scientific career, already
during my engineering studies. What really influenced
me at that time was being part of a student research
group and working alongside more experienced colle-
agues, which opened my eyes to how exciting research
can be. Later on, an important confirmation that | was
on the right path was receiving the START award for
young outstanding scientists from the Foundation for
Polish Science.

From your perspective, what are the biggest scientific
or ethical challenges in dealing with micropollutants in
freshwater environments? Do you see hidden risks, such
as antibiotic resistance, that we should be paying more
attention to?

I think one of the biggest scientific challenges is that
micropollutants are so diverse. They come from many
sources, they have different chemical properties, and
they interact with the environment in complex ways.
That makes them very difficult to detect, quantify,
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interaguji s prostredim. Diky tomu je velmi obtiZné je
spolehlivé detekovat, kvantifikovat a mezi studiemi
porovndvat. Dal$i vyzva ma spiSe eticky charakter. Stdle
produkujeme obrovské mnoZstvi plastd, zatimco mira
jejich recyklace z(stdva nizkd a spolecnost ¢asto podce-
rfiuje dlouhodoba rizika.

Reseni proto musi byt systémova a komplexni a zohled-
fiovat rozmanitost polutantd i pfislusné procesy. Tato
strategie musi byt peclivé navrZend a nesmi se omezit
na kratkodobd opatreni, kterd mohou vést k negativ-
nim ddsledkdm. Nelze pfitom prehliZet ani skrytd rizika,
napfriklad schopnost mikroplasti fungovat jako nosice
mikroorganismd a gen(i antibiotické rezistence, coZ
muZe pfimo spojovat znecisténi Zivotniho prostiedi’s
ohroZenim lidského zdravi.

Na dplny zavér bych se rad zeptal, jakou radu byste
dal mladym védcim, ktefi by se chtéli v pFistich letech
vénovat této oblasti vyzkumu?

Moje rada mladym védcim je, aby byli velmi uvaZzli-

vi pFivolbé své védecké cesty. Je dileZité stanovit si
jasné a dobre definované cile, které pomohou prekonat
nevyhnutelné vyzvy akademické prdce. Zdrover je vSak
nezbytné zistat flexibilni a otevieny zménam, protoZe
véda se rychle vyviji a nové prileZitosti se casto objevuji
tam, kde je viibec ne¢ekdame. Prévé kombinace jasného
zaméreni a schopnosti pfizpdsobit se je podle mé zékla-
dem uspésné a smysluplné védecké kariéry.

Plastové materidly se pfi béZném pouZivani
i kvdli nedostatecnému nakladani' s odpady

rozpadaji na mikroplasty, které pronikaji
do vodniho prostredi a postupné se zde
hromadi. To z nich &ini vaZny problém,
protoZe jsou nejen odolné a vSudypfi-
tomné, ale také dokdZou vyznamné
zasahovat do ekosystémd.

Vyzkumny pracovnik CEET, IET

and compare across studies. Another challenge is more
ethical. We are still producing huge amounts of plastic
while recycling rates remain very low, and society often
underestimates the long-term risks.

At the same time, we need systemic and holistic
solutions that take into account different types of
pollutants and processes. These strategies must be
carefully designed and not treated as quick fixes, be-
cause short-term solutions can easily lead to negative
consequences in the long run. There are also hidden
risks we should not overlook, for example, the role of
microplastics in carrying microorganisms and antibiotic
resistance genes, which could link environmental pollu-
tion directly with public health.

Finally, looking ahead, what advice would you give to
young scientists who want to work in this field over the
next decade?

My advice for young scientists is to be very conscious
when choosing a scientific path. It is important to set
clear and well-defined research goals, because they will
guide you through the inevitable challenges of acade-
mic work. At the same time, you need to stay flexible
and open to change, because science is evolving quickly
and new opportunities often appear where you least
expect them. Balancing strong focus with adaptability
is, in my view, the key to building a sustainable and
fulfilling career in this field.

Plastic materials, through regular use and
improper waste management, break down

into microplastics that penetrate aquatic
environments and gradually accumulate
there. This makes them a serious pro-

Piotr blem, as they are not only durable
Jachimowicz

and ubiquitous, but also capable of
significantly impacting ecosys-
tems.

Researcher at CEET, IETxx
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Vermikulity jsou pFirodni vrstevné jilové mineraly, které
pfirychlém zahfati expanduji do mnohonasobku své
ptvodni velikosti - miZeme si je pfedstavit jako takovy
»mikropopcorn“. Jejich struktura je sloZzena z hlinito-sili-
katovych vrstev typu 2:1, ktera jim propUjcuje jedinecné
vlastnosti, napfiklad vysoké povrchové adsorpéni schop-
nosti, expandabilitu a schopnost absorbovat vodu nebo
organické a anorganické latky. Diky tomu se vermikulity
osvédcily nejen jako levné plnidlo, izolace nebo substrat
pro zahradniceni, ale nové i jako podplrna a aktivni sloz-
ka v katalyze a zejména fotokatalyze.

Vermiculites are natural layered clay minerals that ex-
pand to many times their original size when rapidly hea-
ted. You can think of them as a kind of ,,micropopcorn.“
Their structure consists of 2:1 alumino-silicate layers,
which give them unique properties, such as high surface
adsorption capabilities, expandability, and the ability to
absorb water or both organic and inorganic substances.
Because of these characteristics, vermiculites have pro-
ven useful not only as inexpensive fillers, insulation, or
substrates for gardening but also as a supporting and ac-
tive componentin catalysis, particularly photocatalysis.

VERMIKULITY
VERMICULITES

Vyzkumy ukazuji, Ze vermikulity mohou byt vyuZzity k
vytvoreni efektivnich fotokatalytickych systémd, napFi-
klad ve formé kompozitQ s oxidy kovli (napf. Fe,0; nebo
TiO,). V téchto materidlech slouzi vermikulit jako nosic,
ktery nejen zajistuje dobrou disperzi aktivni faze, ale také
pomahd udrzet elektrony a tzv. diry vznikajici pfi ozare-
ni svétlem oddélené od sebe. Diky tomu se tyto nabité
Castice nestihnou navzdjem ,vyrusit“ a mohou se zapojit
do dalSich chemickych reakci, pfi nichz se Gi¢inné rozkla-
daji nezadouci organické latky. Ve fotokatalyze pro Cisténi
vody nebo produkci vodiku tak vermikulity hraji dvoji

roli: jednak udrzuji znecistujici Idtky na svém povrchu,
jednak usnadnuji fotochemické reakce diky své struktufe

a schopnosti modifikovat optické vlastnosti aktivnich fazi.

Na naSem pracovisti se vermikulity staly univerzalnim
LhFistém* pro nejrliznéjsi katalytické i fotokatalytické
aplikace. Ve spojeni s oxidy kovd, napfFiklad s NiO, jsme je
vyuZili jako nosice pro pfipravu fotokatalyzatord schop-
nych vyrabét vodik ze smési methanolu a vody pod UV
zafenim. Zde vermikulit pomaha ukotvit nanokrystalky
NiO a soucasné usnadiiuje tok elektron(, coZ vede k vyssi
a dlouhodobé stabilni produkci vodiku - vysledky jsou
pfitom srovnatelné s komercné pouzivanym oxidem
titanic¢itym. Jiné experimenty ukazaly, Ze i neupraveny
vermikulit diky svému chemickému sloZzeni vrstev ma
katalytické ucinky a mdzZe ovlivnit rozklad plastd, napfi-
klad polystyrenu, a podilet se na recyklaci tohoto odpadu
zpét na monomerni styren. Vermikulitové materidly jsme
také zkoumali jako nosice pro oxidy ceria (Ce0,) ¢i Zeleza
(Fe,0,), kde hraji dlleZitou roli jejich vrstvy se schopnos-
ti ukotvit a uspofadat nanocdstice, které pak vykazuji
specifické tucinky. Takové kompozity nachdzeji uplatnéni
napfiklad pfirozkladu sklenikového plynu N,O nebo pfFi
chemické recyklaci plastd.

Tyto priklady ukazuji, Ze vermikulit je diky jeho struktufe
vSestranné pouzitelny pfirodni a zdravotné nezdvadny
jilovy minerdl pro pokrocilé katalytické procesy s velkym
potencidlem pro energetiku i Zivotni prostfedi. Pravé v
dobé, kdy se hledaji nové cesty k Cisté vyrobé vodiku a
efektivni recyklaci plast(, se tak vermikulity stavaji velmi
aktudlnim a perspektivnim materidlem.
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Research shows that vermiculites can be used to create
efficient photocatalytic systems, for example, in the form
of composites with metal oxides (such as Fe,0; or Ti0,). In
these materials, vermiculite serves as a carrier that not
only ensures good dispersion of the active phase but also
helps keep the electrons and so-called holes generated
during light irradiation separated. This prevents these
charged particles from ,neutralizing” each other and
allows them to participate in further chemical reactions,
effectively breaking down unwanted organic compounds.
In photocatalysis for water purification or hydrogen pro-
duction, vermiculites thus play a dual role: they both hold
pollutants on their surface and facilitate photochemical
reactions due to their structure and ability to modify the
optical properties of the active phases.

At our research facility, vermiculites have become a ver-
satile ,platform* for various catalytic and photocatalytic
applications. When combined with metal oxides, such as
NiO, we have used them as supports for preparing pho-
tocatalysts capable of producing hydrogen from a mixture
of methanol and water under UV radiation. Here, vermi-
culite helps anchor NiO nanocrystals while also facilita-
ting electron flow, leading to higher and long-term stable
hydrogen production - the results are comparable to the
commercially used titanium dioxide. Other experiments
have shown that even unmodified vermiculite, due to the
chemical composition of its layers, has catalytic effects
and can influence the degradation of plastics, such as
polystyrene, and participate in recycling this waste back
into monomeric styrene. We have also investigated
vermiculite-based materials as supports for cerium oxide
(Ce0,) oriron oxide (Fe,0s), where their layers play a key
rolein anchoring and organizing nanoparticles that then
exhibit specific effects. These composites are used, for
example, in the breakdown of the greenhouse gas N,O or
in chemical plastic recycling.

These examples show that vermiculite, thanks to its
structure, is a versatile, natural, and non-toxic clay mine-
ral with great potential for advanced catalytic processes,
especially in energy and environmental applications. At

a time when new pathways are being sought for clean
hydrogen production and efficient plastic recycling, ver-
miculites are becoming a highly relevant and promising
material.
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Novy pohled na vermikulity

V nedavné publikaci nasich kolegl z vyzkumné skupiny
Heterogenni fotokatalyza (IET, CEET) uveiejnéné v Ca-
sopise Heliyon bylo viibec poprvé prokazéno, Ze pfirodni
vermikulity samy o sobé vykazuji fotokatalytickou akti-
vitu, a to jak pfi vyrobé vodiku, tak pfi rozkladu znecis-
tujicich l1atek. Dosavadni vyzkum se zaméroval spiSe na
jejich roli jako nosice aktivnich fazi (Fe,0,, NiO, TiO,), ale
nové vysledky ukazuji, Ze i neupraveny mineral vykazuje
fotokatalytickou ucinnost.

Experimenty probihaly ve smési 50 % methanolu s vodou,
kterd byla ozdfena UV svétlem po dobu 4 hodin. Jako
referen¢ni material byl pouzit komeréni TiO, (Evonik P25),
ktery Ize povazovat za etalon vysoce aktivniho fotokata-
lyzatoru. Ten poskytl vytéZzek vodiku 657 pmol/g kataly-
zatoru. Testované vzorky pfirodnich vermikulitl vykazaly
o néco nizsi, aviak prekvapivou aktivitu a vytézky vodiku
dosahovaly hodnoty mezi 414-449 pmol/g v zévislosti na
pouzitém vermikulitu.

Podrobnéjsi analyza prokazala, Ze negativni naboj v
tetraedrickych vrstvach (pochazejici z nahrad Si** za AI**)
podporuje tvorbu vodiku, zatimco kladné nabitd okta-
edricka centra reakci brzdi a smérujiji k tvorbé vedlejsich
produktd, kterymi jsou oxid uhelnaty a metan. Tento
dalezity poznatek ukazuje, jak Ize pFi vybéru a modifikaci
vermikulitl cilené ovlivnit selektivitu fotokatalytické
reakce.

Soucasti studie bylo i sledovani zmén pomoci Ramanovy
spektroskopie. Ta umoznila nahlédnout jak do samotné
struktury vermikulitQ, tak do pribéhu reakce v roztoku
methanol/voda. Po del$im ozéFeni (24 hodin) se ve spek-
trech ukazal posun signall odpovidajicich vazbam C-O a
C-H, ktery dokazuje, Ze methanol se postupné odbourava
a zéroven dochdazi k tvorbé vodiku. Dllezitym poznatkem
je, Ze vznikajici vodik nepochazi z primého $tépeni vody,
ale vyhradné z rozkladu methanolu.

Na rozdil od komeréniho TiO,, ktery si svou aktivitu udrzel,
u vermikulitd byla pozorovéna jistd ztrdta ucinnosti pfi
del$i expozici. Dlvodem je uvolfiovani kationt( z kry-
stalové struktury do reakéniho roztoku. Pfesto je nutné
zdlraznit, Ze zatimco TiO, je primyslové pfipravovany

A New Perspective on Vermiculites

In arecent publication by our colleagues from the Hete-
rogeneous Photocatalysis research group (IET, CEET) in
the journal Heliyon, it was demonstrated for the first time
that natural vermiculites themselves exhibit photocata-
lytic activity, both in hydrogen production and the degra-
dation of pollutants. Previous research had focused more
on theirrole as carriers of active phases (Fe,0s, NiO, TiO,),
but new findings show that even unmodified vermiculite
exhibits photocatalytic efficiency.

Experiments were conducted using a mixture of 50%
methanol and water, which was irradiated with UV light
for 4 hours. Commercial TiO, (Evonik P25), a well-known
high-activity photocatalyst, was used as a reference
material. It provided a hydrogen yield of 657 pmol/g of
catalyst. The tested samples of natural vermiculites
exhibited somewhat lower, but surprisingly good, activity,
with hydrogen yields ranging from 414 to 449 pymol/g,
depending on the type of vermiculite used.

A more detailed analysis revealed that the negative
charge in the tetrahedral layers (due to the substitution
of Si** for AI**) promotes hydrogen production, while the
positively charged octahedral centers slow down the
reaction and lead it toward the formation of by-products
such as carbon monoxide and methane. This important
finding shows how the selection and modification of
vermiculites can selectively influence the photocatalytic
reaction.

Part of the study also involved monitoring changes using
Raman spectroscopy. This technique allowed us to gain
insight into both the structure of the vermiculites and the
progression of the reaction in the methanol/water soluti-
on. After extended irradiation (24 hours), shifts in signals
corresponding to C-0 and C-H bonds were observed in the
spectra, indicating that methanol was gradually decom-
posing while hydrogen was being produced. A key finding
was that the produced hydrogen did not come from direct
water splitting but exclusively from the decomposition of
methanol.

Unlike commercial TiO,, which maintained its activity,
vermiculites showed some loss of efficiency with pro-

VERMIKULITY
VERMICULITES

specidlni fotokatalyzator, testované vermikulity byly Cisté
prirodni a bez jakékoli chemické upravy. To Cini vysledky
mimoradné zajimavymi z hlediska snadné dostupnosti
materiald a nizkych nakladd na jejich pofizeni.

Soucasné vysledky tedy ukazuji, Ze vermikulit nemusi byt
jen ,nosicem“jinych aktivnich fazi, ale dokaze samostat-
né pusobit jako Ucinny a environmentalné Setrny foto-
katalyzdator. Diky své vrstvené struktufe a variabilnimu
chemickému sloZeni nabizi moznost cileného ladéni viast-
nosti - od podpory tvorby vodiku aZ po selektivni rozklad
organickych latek.

Tyto nové poznatky skvéle doplnuji dosavadni prace,
které vyuzivaly vermikulit v kompozitech s oxidy kov.
Dohromady vytvareji obraz mineralu, ktery ma obrov-
sky potencidl v ¢isté vyrobé energie i ochrané Zivotniho
prostredi.

longed exposure. This was due to the release of cations
from the crystal structure into the reaction solution.
However, it isimportant to emphasize that while TiO, is
an industrially prepared, special photocatalyst, the tested
vermiculites were completely natural and had not under-
gone any chemical modification. This makes the results
particularly interesting in terms of material availability
and low acquisition costs.

Current results thus show that vermiculite does not need
to bejust a ,carrier“ for other active phases but can act
independently as an effective and environmentally fri-
endly photocatalyst. Thanks to its layered structure and
variable chemical composition, it offers the possibility of
tailoring properties - from supporting hydrogen produ-
ction to selectively breaking down organic substances.

These new insights complement existing work that used
vermiculite in composites with metal oxides. Together,
they paint a picture of a mineral with immense potential
in clean energy production and environmental protection.
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Lucie Jezerska je vedouci vyzkumného tymu v Laboratofi
sypkych hmot CEET ENET. Specializuje se na zakladni i
aplikovany vyzkum strukturdlnich, mechanicko-fyzikal-
nich a geometrickych vlastnosti praskovych a sypkych
materialli a vénuje se také optimalizaci transportnich,
skladovacich a vyrobnich procest véetné peletizace
biomasy.

Lucie Jezerskd is the research group leader at the Bulk
Materials Laboratory at CEET ENET. She specializes in
both fundamental and applied research of the structural,
mechanical-physical, and geometric properties of pow-
ders and bulk materials, and she also focuses on optimi-
zing transportation, storage, and production processes,
including biomass pelletization.

VEDOUCI VYZKUMNE SKUPINY SYPKE HMOTY
HEAD OF THE BULK MATERIALS RESEARCH GROUP

Mohla byste nédm na dvod trochu vice pfibliZit, cemu se
ve svém vyzkumu vénujete? Co je ted'takovd vase hlavni
vyzkumna linka?

Ve stfedu mého vyzkumu stoji sypké hmoty, které se
objevuji ve vsech oblastech mého vyzkumu. Zajimd mé,
jak jejich vlastnosti mohou predikovat jejich procesni
chovéniv riznych smérech. Proto se vénuji jak samot-
nym &asticim, tak technologiim jejich vyuZiti, a to od
zajisténi plynulého toku materidlu pfes upravu zafizeni
aZ po energetické vyuZiti. Soustfedim se na pochopeni
toho, jak se ¢dstice chovaji a vzdjemné ovlivriuji, a tyto
znalosti ndsledné vyuzivém k vylepsovani primyslovych
technologii a procesd. Dulezité je pro mé také spojovani
experimentd s politatovym modelovanim, které dokaZe
nabidnout praktické nastroje pro primysi.

Zajimalo by mé, jak jste se dostala pravé ke studiu a
vyzkumu sypkych materidld? Pfeci jen to neni uplné
bézZné téma.

MdZe to znit jako klisé, ale k vyzkumu mé pfivedla touha
pomé&hat lidem. Na VSCHT Praha jsem se v diplomové

i doktorské prdci vénovala vihké granulaci a pfimému
lisovdni praskd. Cilem bylo vyvijet pevné Iékové formy,
které jsou pro pacienty co nejprijemnéjsi a splriuji
principy tzv. patient compliance. To zahrnuje spravnou
velikost a tvar tablet, jejich chut, viini, texturu a dalsi
parametry. Najit spradvnou kombinaci sloZzek a nasta-
vit proces tak, aby vse fungovalo, je vZdy velka vyzva.
Zjistila jsem také, Ze podobné technologické principy
Ize najit i pfi pfipravé kompaktatd, napriklad z odpadni
biomasy, a i tam je sloZité pracovat s riznorodymi ma-
teridly. Optimalizace proto pokryva celou Fadu oblasti
od zdkladnich fyzikdlnich vlastnosti materidli aZ po
kvalitu vysledného produktu. Vyzkum pfindsi mnoho
otdzek islepych ulicek, ale pro mé je motivace porad
stejnd, a to pomdhat lidem. Dnes uZ hlavné hledanim
energetickych uspor, vyuZitim alternativnich materiald
a inovacemi zamérenymi na recyklaci.

Could you briefly introduce your research focus and what
your main research line is at the moment?

At the core of my research are bulk materials, which
appearin all of my research areas. I’'m interested

in how their properties can predict their behavior

in various processes. Therefore, | focus on both the
particles themselves and the technologies for utilizing
them, ranging from ensuring smooth material flow to
equipment adjustments and even energy use. | focus on
understanding how particles behave and interact, using
this knowledge to improve industrial technologies and
processes. It is also important for me to combine ex-
periments with computer modeling, which can provide
practical tools for industry.

I’d be interested to know how you got into studying and
researching bulk materials. It’s not exactly a common
topic, is it?

It may sound like a cliché, but my drive to help people
led me into research. At the University of Chemical
Technology in Prague, my master’s and Ph.D. work focu-
sed on wet granulation and direct powder compaction.
The goal was to develop solid dosage forms that are as
comfortable for patients as possible and meet the prin-
ciples of patient compliance. This includes the proper
size and shape of tablets, their taste, smell, texture,
and other parameters. Finding the right combination of
ingredients and setting the process to make everything
work is always a big challenge. | also found that similar
technological principles are applied in preparing com-
pacted materials, for example, from waste biomass,
and it’s just as complex to work with these diverse
materials. Therefore, optimization covers a wide range
of areas, from the basic physical properties of materials
to the quality of the final product. Research often raises
many questions and leads to dead ends, but for me, the
motivation remains the same: to help people. Today,
this primarily involves looking for energy savings, using
alternative materials, and innovations in recycling.
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Casto se vénujete peletizaci a zkoumani toho, jak
materidly te¢ou a chovaji se pfi zpracovani. Co Vds na tom
nejvic fascinuje, nebo kde vidite nejvétsi vyzvu?

Na prdci se sypkymi materialy mé bavi sledovat, jak
snadno se dd ménit jejich tokovost. Staci pfidat malé
mnoZstvi aerosilu (koloidniho oxidu kfemicitého) a z
ldtky, ktera plvodné netece, se rézem stane tekouci
materidl, alespon do urcité koncentrace. Tokovost ale
nenijen laboratorni zajimavost, miZe mit i zésadni
dopady na bezpecnost. Ukdzkovym pfikladem je havarie
lodi Bulk Jupiter, kterd se pfi pfepravé bauxitu z Malaj-
sie do Ciny béhem nékolika minut prevrétila. Z posadky
prezZil jen jediny ¢lovék. Pricinou byla zména tokovosti
vlivem vihkosti. Sypky materidl se zacal chovat jako
kapalina, coZ vedlo k jevu oznacovanému jako liquefac-
tion.

Pokud se zaméFfim na tokové vilastnosti z hlediska
peletizace, cilem je jejich optimalizace pfedevsim kvili
nizsim tfecim odporim, omezeni prasnosti a sniZzeni
rizika vzniku kleneb ¢i dutin. Zajimavé je, Ze Zelezorud-
né pelety se zacaly vyvézet ze Svédska a Brazilie pravé
proto, Ze klasické jemné prasky (fines) pfedstavovaly
pfindmorni dopravé vysoké riziko v disledku liquefac-
tion.

Zajimal by mé vas pohled na kombinaci experimentalnich
metod a numerickych simulaci, napfiklad metodou
Discrete Element Method (DEM). Jakym zpisobem k
tomu pfistupujete? Zacindte nejprve modelem, nebo
preferujete redlnd méreni?

Dnes je velky tlak na to, aby vyzkum a vyvoj nebyl pFilis
financné ani casové ndrocny. Proto jsou simulace tak
cenné, protoZe umoZzriuji nahlédnout do dé;ji uvniti
systému, sledovat mechanické a fyzikalni vlastnostia
rychle reagovat na zmény parametrd, coZ urychluje op-
timalizaci. Samozfejmé je ale nutné simulace ovéfovat.
Obvykle se proto nejprve sestavi redlny model zafizeni,
na kterém se udélaji zékladni experimenty. Ty se pak

You often work on pelletization and study how materials
flow and behave during processing. What fascinates you
the most about this, or where do you see the biggest
challenge?

What I enjoy about working with bulk materials is how
easily their flow properties can be changed. Adding just
a small amount of aerosil (colloidal silica) can turn a
material that originally doesn‘t flow into a flowing one,
at least up to a certain concentration. But flowability
isn’t just a laboratory curiosity. It can have significant
safety implications. A classic example is the Bulk Jupiter
ship disaster, which capsized while transporting bau-
xite from Malaysia to China in just a few minutes. Only
one crew member survived. The cause was a change in
flowability due to moisture. The bulk material began

to behave like a liquid, leading to a phenomenon called
liquefaction.

When | focus on flow properties in terms of pelletiza-
tion, the main goal is to optimize them, primarily for
lower friction resistance, reduced dust, and minimizing
the risk of arches or cavities. Interestingly, iron ore
pellets began to be exported from Sweden and Brazil
because conventional fine powders (fines) posed a
high-risk during sea transport due to liquefaction.

I’d be curious to hear your view on combining
experimental methods with numerical simulations, such
as the Discrete Element Method (DEM). How do you
approach this? Do you start with a model first, or do you
prefer real measurements?

Today, there is significant pressure to make research
and development not too financially or time-consu-
ming. This is why simulations are so valuable because
they allow us to look inside the system, observe mecha-
nical and physical properties, and quickly respond to
changes in parameters, which speeds up optimization.
Of course, simulations must be validated. Usually, a real
device model is created first, where basic experiments

VEDOUCI VYZKUMNE SKUPINY SYPKE HMOTY
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propoji a porovnaji s virtudlnim modelem. Jakmile je va-
lidace provedena, dd se model znovu a znovu vyuZivat
tfeba pfi zméndch vstupnich podminek procesu.

Dovolte osobnéjsi dotaz. Byl béhem vaseho doktorského
studia nebo v ranych fazich kariéry okamzik, ktery

Vds vyrazné nasméroval a ktery dodnes povaZujete za
zdsadni?

Nejvic mé vzdy formovali lidé, se kterymi jsem se na
SVE cesté potkala. UZ béhem doktorského studia mé
inspirovali vysokoskolsti ucitelé, ktefi mi ukdzali za-
kulisi védy a stali se mymi vzory. V pozdéjsi praxi jsem
pak méla moZnost ucit se od mnoha odbornikd, ktefi mi
ukdzali, jak funguje vyvoj a vyzkum v priimyslu, a zéro-
ven podporili moje nadsSeni pro sypké materidly. Byla
jich celd rada, a proto radéji nebudu nikoho jmenovat,
abych na nékoho nezapomnéla a tim je tfeba neurazi-
la. Dodnes mam ale kolem sebe inspirativni lidi, ktefi
naslouchaji mym vizim a pomahaji mi je naplriovat.

Pojd'me nyni jiZ ke konkrétnim projektim. Co byste mi
fekla k projektu foodCircus, jehoz jste hlavni FeSitelkou.
Vim, Ze se zaméruje na fadu zajimavych technologii,
napfiklad vyuziti potravinového odpadu pro chov hmyzu
Civyrobu bioplynu. Je nékterd z téchto oblasti, kterd Vds
osobné zaujala nejvice?

Jak uz jste zminil, jde o vyuZiti potravinového odpadu

k chovu hmyzu. Timto smérem se vydala napriklad
rakouskd biotechnologicka firma, ktera vyuZiva larvy
mouchy branénky k preméné potravinového odpadu.
Jejich pilotni projekty funguji uz nejen v Rakousku, ale

i ve Spanélsku, Belgii nebo Némecku. V Cesku zatim
brani vétsimu rozvoji regulacni a legislativni prekazky.
Hmyzi protein se zde Fadi mezi novel food a jeho pouZiti
jako krmiva musi schvdlit EFSA. Navic je tfeba fict, Ze
Cesi jsou v nékterych vécech stdle spise konzervativni a
konzumace hmyzu je pro mnoho lidi porad kulturné cit-
livé téma, i kdyZ musim Fict, Ze i zde se bariéry zacinaji
postupné borit.

are conducted. These are then linked to and compared
with the virtual model. Once validation is done, the mo-
del can be used repeatedly, for example, when changing
the input conditions of the process.

Allow me a more personal question. Was there a moment
during your doctoral studies or early career that
significantly guided you and that you still consider pivotal
today?

The most formative moments for me have always been
the people | encountered along my journey. During

my doctoral studies, university professors inspired

me, showing me the behind-the-scenes of science

and becoming my role models. Later, in practice, |

had the opportunity to learn from many experts who
showed me how development and research work in
industry while also supporting my enthusiasm for bulk
materials. There were many, so | won’t name anyone
specifically to avoid leaving anyone out and potentially
offending anyone. However, | still have inspiring people
around me today who listen to my visions and help me
bring them to life.

Let’s talk about specific projects now. What can you tell
me about the foodCIRCUS project, which you are leading?
I know it focuses on several interesting technologies,
such as utilizing food waste for insect farming or biogas
production. Is there any area that personally fascinates
you the most?

As you mentioned, foodCIRCUS focuses on utilizing
food waste for insect farming. For example, an Austrian
biotech company uses black soldier fly larvae to convert
food waste. Their pilot projects are already running not
only in Austria but also in Spain, Belgium, and Germany.
In the Czech Republic, however, regulatory and legisla-
tive barriers are hindering its wider development. In-
sect protein is considered a novel food here, and its use
as animal feed must be approved by EFSA. It should also
be mentioned that Czechs are still somewhat conserva-
tive about some things, and consuming insects remains
a culturally sensitive issue for many people, although |
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A co vlastné pFenositelnost téch Feseni mezi riiznymi
zemémi? Myslite si, Ze je to redlné aplikovatelné i jinde,
nebo je potifeba kazdé misto ladit zvIast?

Na prvni pohled to miZe vypadat vsude podobné, ale
kazdy stat zapojeny do projektu ma sva specifika. Model
se tedy dd do jisté miry pfenést, ale vZdy je potfeba

ho pfizpdsobit mistnim podminkam. V Madarsku se
napfiklad v roce 2023 zacal testovat bufetovy systém
podavani jidel (firma HunGast). Dnes funguje asi na 40
Skoldch a ukazalo se, Ze diky nému se vyrazné snizZilo
plytvani a déti jsou ochotnéjsi zkouset nova jidla. V
Polsku je obvyklé, Ze déti dostanou jedno hlavni jidlo
bez mozZnostivolby, a jen ve vétsich méstech se nabizi
také varianta vegetarianska. V Itdlii je jidlo rozdéle-

no do chodd (primo, secondo, contorno a dezert) av
tomto prostredi vznikaji pilotni projekty typu Green
Food Week, které podporuji vyuzivani regiondlnich a
sezdnnich potravin. Takové reseni je zajimavé a pFfitom
pomérné snadno prenositelné. D3 se tedy inspirovat

u jinych zemi, ale model je vZdy potfeba nastavit ,na
miru“ Cilem je nejen sniZovat plytvani a porovnavat
metody mezi sebou, ale také détem ndzorné ukdzat, jak
Ize potravinovy odpad zapojit do obéhového hospodar-
stvi.

M4 posledni otdzka se bude tykat budoucnosti. Kdyz se
ohlédnete za svou dosavadni praci a zaroven podivdte
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must say that barriers are slowly being broken down in
this area as well.

What about the transferability of these solutions
between different countries? Do you think it’s
realistically applicable elsewhere, or does each place
need to be adjusted individually?

At first glance, it may seem similar everywhere, but
each country involved in the project has its own spe-
cifics. Therefore, the model can be transferred to a
certain extent, but it always needs to be adapted to
local conditions. For example, in Hungary, a buffet-style
meal system was tested in 2023 (HunGast company).
Itis now operating in about 40 schools, and it has been
shown that food waste has decreased significantly, and
children are more willing to try new foods. In Poland,
children typically receive one main meal with no option
for choice, and only in larger cities is a vegetarian
option available. In Italy, meals are divided into courses
(primo, secondo, contorno, and dessert), and pilot pro-
jects like Green Food Week have emerged to promote
the use of regional and seasonal foods. Such solutions
are interesting and relatively easy to transfer. So, it’s
possible to draw inspiration from other countries, but
the model always needs to be tailored. The goal is not
only to reduce waste and compare methods but also to
show children how food waste can be incorporated into
the circular economy.

My final question concerns the future. Looking back at
your work and also looking forward, what do you consider
to be the biggest challenge or goal that you’d like to
achieve in your research and projects?

For quite a while, I’'ve been systematically focusing

on processing bulk materials. The goal is to create an
excellent foundation for the scientific and technologi-
cal development of bulk materials, including renewable
sources, and enable their efficient, sustainable, and in-
novative use in energy, manufacturing, transportation,

dopredu, co povaZujete za nejvétsi vyzvu nebo cil, ktery
byste si chtéla v oblasti svého vyzkumu a projekt( splnit?

Relativné dlouhou dobu se systematicky vénuji proces-
nimu zpracovdni sypkych hmot. Cilem je vytvofeni exce-
lentniho zdzemi v oblasti védeckého a technologického
vyvoje sypkych material( véetné obnovitelnych zdroju a
umoZnit jejich efektivni, udrZitelné a inovativni vyuZiti
v energetice, vyrobé, dopravé a chemickém prumyslu.

V soucasnosti bych rdda rozsifila surovinovou zakladnu
vstupnich materidl vhodnych pro zpracovani napfi-
klad do formy pelet. Jednd se napfiklad o rizné odpady,
které Ize ddle pouZit jako adsorbenty, hnojiva nebo
co-pellets. V béhu je jiz vyvoj mobilni paletizacni linky
pro rychlejsi testovani smési. Zdjem je také o pokroci-
lou senzoriku, kterd dava detailnéjsi popis procesim,
mozZnost statistického vyhodnocenia LCA. Prohloubeni
zdkladniho vyzkumu v oblasti sypkych hmot je také
velkou vyzvou. Propojovat a propagovat DEM vice do
aplikacni sféry a v neposledni fadé, coZ je osobni nazor,
Ze jit cestou spoluprdce, a predevsim interdisplinarni
spoluprdce, je sprdvny smér. Vyzkumné sny jsou jako
sypké hmoty, obcas se sesypou, obcas vytvori klenbu,
ale snahou a pili si ¢lovék najde tu spravnou charakteri-
zaci a zpracovani, kdy se z nich stane pevny tvar, a to se
teprve rodi krdsy poznani.

Vyzkum pfind$i mnoho otdzek i slepych
uli¢ek, ale pro mé je motivace porad

stejnd, a to pomdhat lidem.

Vedouci vyzkumné skupiny
Sypké hmoty CEET, CENET

and the chemical industry. Currently, | would like to ex-
pand the raw material base for input materials suitable
for processing, such as into pellet form. This includes
various waste materials that can be used further as
adsorbents, fertilizers, or co-pellets. The development
of a mobile pelletizing line for faster testing of mixtures
is already in progress. There is also interest in advanced
sensors, which provide a more detailed description of
processes, the possibility for statistical evaluation, and
life cycle assessment (LCA). Deepening fundamental
research in bulk materials is also a major challenge. Co-
nnecting and promoting DEM more into the application
field, and, last but not least, my personal belief is that
collaboration, especially interdisciplinary collaboration,
is the right direction. Research dreams are like bulk ma-
terials; sometimes they collapse, sometimes they form
an arch, but with effort and perseverance, one can find
the right characterization and processing, and that’s
when the beauty of knowledge begins to emerge.

Research brings many questions and dead
ends, but for me, the motivation remains the
same: to help people.

Head of the Bulk Materials
Research Group, CEET, CENET

Lucie
Jezerska
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SETKALI'JSME SE

Colours of Ostrava
- UniverCity
Ostrava Stage

Diskuse s nazvem ,Chlad
doma, horko na tuctech

- boj o spravedlivou
energetiku®

2025 WEMET

Colours of Ostrava
- UniverCity
Ostrava Stage

Discussion titled ,,Cold
at Home, High Bills - The
Fight for Fair Energy.“

Energetika
azivotni
prostfedi

Vyznamni hraci na poli
energetiky a tvorby
ochrany zZivotniho
prostfedi se spolecné
setkalina 28. ro¢niku

mezindrodni konference

Energetika a zivotni
prostredi.

International Energy

and Environment
Conference

Key playersin the energy
sector and environmen-
tal protection gathered
together at the 28th
International Energy and

Environment Conference.

European Congress
on Catalysis

V norském Trondheimu
probéhla 16th European
Congress on Catalysis.
Tato katalytickd konferen-
cejejedinecnou udalosti,
kde se setkavaji odbornici
z akademické i primyslové
sféry. Témata zahrnuji
fundamentalniiaplikova-
ny vyzkum v oblasti kata-
lyzy, reakéni a chemické
inZzenyrstvi, materidlové
védy, elektrochemii,
fotokatalyzu, organickou

a anorganickou chemii,
fyzikalni chemii i vypocet-
ni modelovani.

European Congress
on Catalysis

The 16th European
Congress on Catalysis
took place in Trondheim,
Norway. This catalytic
conference is a unique
event where experts

from both academia and
industry meet. Topics
include fundamental and
applied research in the
fields of catalysis, reaction
and chemical engineering,
materials science, electro-
chemistry, photocatalysis,
organic and inorganic
chemistry, physical che-
mistry, and computational
modeling.

Navstéva
ze Svétové banky

Marcel
lonescu-Heroiu

Visit from
the World Bank

Marcel
lonescu-Heroiu.

Iyl
CEET
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Hleddme cestu k
vodikové dopravé bez
hranic: vodik spojuje
Cesko a Polsko.

V srpnu se zastupci CEET -
Centra ENET Lukds Prokop
a Vyzkumného energe-
tického centraJan Veres

a Karel Borovec spole¢né

s partnery zucastnili 8. a

9. workshopu ¢esko-pol-
ského projektu ,,Aktivace
preshraniéni spoluprdce na
rozvoji konceptu vodiko-
vych udoli“, tentokrdt s
tématem ,Vodik v dopravé
a logistice“.

We are seeking a
path to hydrogen
transportation
without borders:
hydrogen connects
the Czech Republic
and Poland.

In August, representatives
from CEET - ENET Centre,
Lukas Prokop, and the
Research Energy Centre,
Jan Veres and Karel Boro-
vec, along with partners,
attended the 8th and 9th
workshops of the Czech-
-Polish project ,Activation
of Cross-Border Coopera-
tionin the Development of
Hydrogen Valley Concepts,*“
this time focused on the
topic ,,Hydrogen in Trans-
port and Logistics.”

TechCamp

V rdmci pfiméstského
tadbora TechCamp, pora-
daného Zlepsi si techniku,
nas navstivily déti zamést-
nancl Vysoka Skola banska
- Technicka univerzita
Ostrava a stravily u nas
dopoledne pIné objevova-
ni, pokus( a zabavné védy.

TechCamp

As part of the TechCamp
day camp organized by
Zlepsi si techniku, we were
visited by the children of
employees from the VSB

- Technical University of
Ostrava, who spent the
morning with us full of
discoveries, experiments,
and fun science.

Noc védcti

Mdme za sebou dalsi ro¢nik
Noci védcl, tentokrat na
téma Bohatstvi. Zase po
roce se univerzitni labo-
ratofe, predndskové sdly
i experimentalni zazemi
proménily v mista plna
zvidavych ndvstévnika.
Noc védcll opét oteviela
dvere tam, kam se verej-
nost bézné nepodiva,

a nabidla tak jedinecny
zazitek z védy ,nazivo“.

Czech European
Researchers‘ Night

Another edition of the
Czech European Resear-
chers‘ Night has taken
place, this time with the
theme “Wealth.” Once
again, university labora-
tories, lecture halls, and
experimental facilities
turned into places full of
curious visitors. The Czech
European Researchers’
Night once again opened
doors to places usually
inaccessible to the public,
offering a unique opportu-
nity to experience science
live and up close.
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