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VALOGATAS A KEMIAI IN-
TEZET PUBLIKACIOIBOL -
2025. 08z /

SELECTIONS FROM THE IN-
STITUTE’S PUBLICATIONS -
FALL 2025

Az alabbi lista témakorok szerint rendezve
nyudjt valogatast munkatarsaink szep-
tember eleje és november vége kozott
megjelent fontosabb publikaciéirol.
Mivel ez az id6szak rovid, ezért nem teljes
mértékben reprezentalja az intézetben folyo
kutatasok soksziniiségét.

The following list, organized by topic, presents a
selection of significant publications by our
staff from early September to the end of Novem-
ber. As this period is relatively short, it does not
fully represent the diversity of research con-
ducted at our institute.

Biokémia /
Biochemistry

Kristof Ferentzi, Viktor Farkas*, Andras Per-
czel*

Addressing Sustainability Chal-
lenges in Peptide Synthesis with
Flow Chemistry and Machine
Learning

Chemistry — A European Journal 2025, 31,
e02335

The high cost and the large amount of toxic
waste generated during peptide production over-

shadow the current technology, requiring the re-
duction of excess reagents and the replacement
of the solvents used. Advances have been made
to replace N,N-Dimethylformamide with moder-
ate success. By exploring the solvent parameter
space, we have selected several mixtures,
tested their swelling ability, amino acid solubility,
coupling efficiency, and Fmoc-cleaving capacity,
and found the Anisole/DMSO (17:3) mixture to
be ideal for coupling. By adjusting the flow pa-
rameters, racemization was reduced to < 2% in
the case of His, and < 1% for Cys. Several mix-
tures were screened for optimal Fmoc-cleavage,
selected to cover the solvent parameter space
uniformly. To test the selected solvent mixtures
for aspartimide formation, and Fmoc-cleavage
efficiency, both Scorpion Toxin Il (VKDGYI) and
JR10-mer (WFTTLISTIM) challenging se-
quences were synthesized. Fmoc-cleavage pa-
rameter optimization was performed using a ma-
chine learning algorithm (Bayesian Optimization)
to reduce aspartimide formation and maximize
Fmoc-deprotection. With the final parameters
obtained, the Aib-ACP (10-mer), the glucagon
like peptide 1 (GLP-1, 30-mer) and bovine pan-
creatic trypsin inhibitor (BPTI, 58-mer) polypep-
tides were synthesized with high efficiency and
synthetic speed (12 min/cycle). The method is
ideal for high temperature synthetic approaches
and outperforms current state-of-the-art synthe-

sizers.

A peptidgyartas ma nagyon koltséges,
és nagy mennyiségii mérgezé oldoszer-
hulladéek keletkezik koézben, ami ko-
moly koérnyezeti probléemat jelent. Eb-
ben a munkaban a kutaték olyan
kornyezetbaratabb oldoészer-keveréke-

ket kerestek, amelyek kivalthatjak a

jelenleg leggyakrabban hasznalt, de
problémas DMF-et. Szisztematikus
vizsgalatokkal olyan anisole-DMSO
keveréket talaltak, amely hatékonyan
miikédik a peptidlanc felépitésének
kulcslépéseiben. A modszerrel csok-
kenteni tudtak a nem kivant mellék-
reakciokat, és mesterséges intelligen-
cia segitségével tovabb optimalizaltak
a folyamatot. Az uj eljarast kiillonb6zo,
rovidtol egészen hosszu peptidmoleku-
lak eldallitasaval tesztelték, amelyek
gyorsan és nagy hatékonysaggal keé-
sziiltek el. Az eredmények azt mutat-
jak, hogy az uj technologia egyszerre
gyorsabb, hatékonyabb és kérnyezet-
kimélébb, mint a jelenleg elterjedt pep-

tidszintézis-modszerek.

Ldszl6 Keresztes, Evelin Szogi, Bdlint Varga,
Viktor Farkas, Andrds Perczel, Vince
Grolmusz*

Navigating Homogeneous Graph
Paths Through Amyloidogenic and
Non-Amyloidogenic Hexapeptides
Journal of Computitional Chemistry, 2025,
46, e70238

Hexapeptides are increasingly applied as model
systems for studying the amyloidogenic proper-
ties of oligo- and polypeptides. It is possible to
construct 64 million different hexapeptides from
the twenty proteinogenic amino acid residues.
Today's experimental amyloid databases con-
tain only a fraction of these annotated hexapep-
tides. For labeling all the possible hexapeptides
as “amyloidogenic” or “non-amyloidogenic” there
exist several computational predictors with good

accuracy. It may be of interest to define and study
a simple graph structure on the 64 million hex-
apeptides as nodes, when two hexapeptides are
connected by an edge if they differ by only a single
residue. For example, in this graph, HIKKLM is
connected to AIKKLM, or HIKKNM, or HIKKLC,
but it is not connected with an edge to VVKKLM
or HIKNPM. In the present contribution, we con-
sider our previously published artificial intelli-
gence-based tool, the Budapest Amyloid Predic-
tor (BAP for short), and demonstrate a spectacu-
lar property of this predictor in the graph defined
above. We show that for any two hexapeptides
predicted to be “amyloidogenic” by the BAP pre-
dictor, there exists an easily constructible path of
length at most six that passes through neighbor-
ing hexapeptides all predicted to be “amyloido-
genic” by BAP. For example, the predicted amy-
loidogenic ILVWIW and FWLCYL hexapeptides
can be connected through the length-6 path
ILVWIW-IWVWIW-IWVCIW-IWVCIL-FWVCIL-
FWLCIL-FWLCYL in such a way that the neigh-
bors differ in exactly one residue, and all hexapep-
tides on the path are predicted to be amyloido-
genic by BAP. The symmetric statement also
holds true for non-amyloidogenic predicted hex-
apeptides: For any such pair, there exists a path
of length at most six, traversing only predicted
non-amyloidogenic hexapeptides. It is noted that
the mentioned property of the Budapest Amyloid
Predictor is not proprietary; it is also true for any
linear Support Vector Machine (SVM)-based pre-
dictors; therefore, for any future improvements of
BAP using the linear SVM prediction technique.

A peptidek és fehérjék koros ossze-
kapcsolodasa (aggregacio, amilod plak-
kok képzodése) szamos betegséghez

vezethetek (pl. amiloidozis, Alzheimer-
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kor). A kozlemény szerzoi leirjak azt a
kutatast, amely szerint barmely keét
hexapeptid (hat aminosavbal allé lanc),
amelyrél elore jelezték, hogy amiloido-
gén (amiloid plakkok kialakulasara haj-
lamos) vagy nem amiloidogén, dssze-
kapcsolhato egy rovid ,,evolucios utvo-
nalon” (kevesebb mint 6 lépésben),
ahol minden lépés csak egy ami-
nosavat valtoztat meg, és az osszes
kozbenso6 peptid ugyanabban a meg-
josolt kategoriaban marad (amiloido-
gén vagy nem amiloidogén). Ez a
tulajdonsag, amelyet a Budapest Amy-
loid Predictor (BAP) segitségével mu-
tattak ki, feltarja az alapveto szer-
kezeti szabalyokat, és arra utal, hogy a
fehérjék hogyan valthatnak at egyik

allapotbol a masikba.

Anna J. Kiss-Szemdn, Luca Takdcs, Imre
Jakli, Zoltan Banoczi, Naoki Hosogi, Daouda A.
K. Traore, Veronika Harmat, Andras Perczel*,
Dora K. Menyhard*

Ligand binding Pro-miscuity of
acylpeptide hydrolase, structural
analysis of a detoxifying serine hy-
drolase

Protein Science 2025, 34, 70320

Acylpeptide hydrolase (APEH) or acylaminoacyl-
peptidase (AAP) is a serine hydrolase that regu-
lates protein metabolism. It can also bind to and
process unusual substrates, acting as a detoxi-
fier. To better understand its promiscuous spec-
ificity, we determined the cryo-EM structures of
mammalian APEH complexed with classical ser-
ine protease partners: a chloromethyl-ketone

(CMK) inhibitor, an organophosphate (OP) pes-
ticide (dichlorvos), and benzenesulfonyl-fluoride.
Since CMK derivatives of N-acetylated peptides
were suggested to induce apoptosis by inhibiting
APEH, while OP complexes may serve as bi-
omarkers of OP exposure and are linked to cog-
nitive enhancement, these complexes carry
physiological significance. We identified a
unique strand-breaker Pro residue in the hydro-
lase domain, which relaxes the active site into a
partially inactivated but more spacious confor-
mation, transforming the classical serine prote-
ase apparatus into a versatile yet potent hydrol-
ysis center with broad specificity, distinguishing
the mammalian enzyme not only from other
APEHSs but also from serine a/f hydrolases shar-
ing essentially the same fold.

Az acilpeptid-hidrolaz (APEH) egy sze-
rin-hidrolaz, amely kiilonb6z6 szubszt-
ratok feldolgozasi képességén keresz-
till részt vesz a fehérje-anyagcserében
és a méregtelenitésben. Az emlés
APEH, kiilonb6z6 tipusu inhibitor mole-
kulakhoz (klormetil-keton, organo-
foszfat peszticid és benzolszulfonil-
fluorid) kotott szerkezetét hataroztuk
meg krio-elektronmikroszképos mod-
szerrel. Ezek a szerkezetek megmutat-
jak az enzim-promiszkuitas szerkezeti
alapjat és ravilagitanak ezen interak-
ciok szerepére a fiziologias folyama-
tokban: egy prolin - emlés szerve-
zetekre jellemz6 egyediilallé - jelenléte
megtori a szigoru béta-redés struk-
tarat, fellazitja a katalitikus helyet,
ezzel atalakitva az klasszikus szerin-
proteaz miikodést egy tobbféle
szubsztratot elhasitani képes hidro-

litikus kozpontta.

Gyogyszerkémia /
Medicinal chemistry

Erzsébet Vdrnagy, Gergé Toth, Sandor Hosztafi,
Milo Malanga, Ida Fejés, Szabolcs Béni*
Enantioselective Complexation of
Xylopinine: A Cyclodextrin-Assis-
ted CE and NMR Study

International Journal of Molecular Sci-
ences 2025, 26, 9405

Tetrahydroprotoberberine alkaloids (THPBs) are
bioactive natural products bearing stereogenic
centers that frequently exhibit enantiomer-spe-
cific pharmacological effects. Xylopinine (XPN),
a representative THPB, shows cytotoxic, antimi-
crobial, and antimalarial activity in vitro, and dis-
plays pronounced stereoselectivity in vivo, with
the naturally occurring (S)-enantiomer empha-
sizing the need for reliable enantioselective anal-
ysis. In this study, we present the synthesis of
racemic XPN from norlaudanosine, and its first
comprehensive cyclodextrin-assisted capillary
electrophoresis screening dedicated to the enan-
tioseparation of XPN. Sulfated- and sulfobutyl-
ether-B-cyclodextrin (S-B-CyD, SBE-B-CyD) pro-
vided efficient resolution (Rs > 3), while heptakis-
(6-deoxy-6-(2-carboxyethyl)thio)-B-CyD  (sube-
tadex, SBX) yielded outstanding separation (Rs
> 9). The enantiomer migration order was con-
sistently R,S, except when using SBE-B-CyD,
which showed the inverse sequence. Chiral
HPLC using a Chiralpak AD column in polar or-
ganic mode with methanol modified with 0.1% di-
ethylamine as mobile phase enabled the semi-
preparative isolation of XPN enantiomers, with
the (S)-enantiomer exceeding 95% purity. The
absolute configuration was confirmed by circular
dichroism spectroscopy. *H NMR titration and 2D

rotating-frame nuclear Overhauser effect correla-
tion spectroscopy (ROESY) consistently revealed
multi-site recognition of XPN by SBX, supporting
the inclusion of both aromatic rings (A and D).

A kutatas soran a xilopinin nevi
természetes novényi alkaloid enantio-
merjeinek elvalasztasaval és moleku-
laris kolcsonhatasainak vizsgalataval
foglalkoztak a kutatok, mivel az enanti-
omerek nagyon eltéré hatasokat valt-
hatnak ki a szervezetben. Gyiiriis
cukrokkal (ciklodextrinekkel) sikeriilt
hatékonyan elvalasztaniuk a két tiikor-
képi part. NMR-spektroszkopiaval azt is
sikeriilt bebizonyitaniuk, hogyan helyez-
kedik el a xilopinin a ciklodextrin bel-
sejében. Az eredményeknek koszonhe-
téen olyan analitikai modszer all mos-
tantél rendelkezésre, mellyel kiilon

vizsgalhatok az alkaloid enantiomerjei.

Andras Fiiredi, Szilard Toth, Kristof Hegediis, Pal
T. Szabo, Anik6 Gaal, Gerg6é Barta, Livia N.
Naszalyi, Krisztina Kiss, Kata Bolcskei, Zoltan
Szeltner, Eszter Bajtai, Balazs Gombos, Daniel
Kiss, Mihaly T. Cserepes, Attila Kiss, Peter
Pokreisz, Lukas Kenner, Sandra Hogler, Csaba
Magyar, Jamie D. Cowles, Agnes Csiszar, Jozsef
Tovari, David Sziits, Zsuzsanna Helyes, Zoltan
Varga, Gabor Mezé, Gergely Szakacs*

Safe delivery of a highly toxic an-
thracycline derivative through lipo-
somal nanoformulation achieves
complete cancer regression

Molecular Cancer 2025, 24, 269

Chemotherapy remains the cornerstone of cancer
treatment despite its well-documented challen-
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ges, including toxic side effects and drug re-
sistance. Here, we demonstrate that a novel,
highly toxic, daunosamine-modified derivative of
daunorubicin (2-pyrrolino-daunorubicin, PyDau)
can be safely administered to mice when encap-
sulated in liposome. PyDau was synthesized
from daunorubicin in a one-step reaction. Its inc-
reased in vitro cytotoxicity was confirmed across
42 human cell lines representing 12 cancer
types, including multidrug resistant cells. The ac-
tivity profile of this new derivative was analyzed
in the context of 13 commonly used cancer drugs
across a panel of lymphoblast cell lines missing
individual components of DNA-repair enzymes.
To enable in vivo application, PyDau was encap-
sulated in pegylated liposome, resulting in li-
posomal PyDau (LiPyDau). In vivo efficacy of
LiPyDau was evaluated in three allograft models
(melanoma, breast, lung), a xenograft model
(uterine sarcoma), a patient-derived xenograft
model (lung), and a genetically engineered mo-
use model of mammary cancer, including two
models of drug resistance. While PyDau exhibi-
ted up to 1000-fold greater cytotoxicity than da-
unomycin and doxorubicin against cancer cell li-
nes, its in vivo application was hindered by an
extremely narrow therapeutic window. Li-
posomal nanoformulation mitigated the limiting
toxicity, allowing LiPyDau to be tested in precli-
nical allograft and xenograft mouse models.
LiPyDau demonstrated robust efficacy across all
models including multidrug-resistant cancer,
completely eradicating tumors in a genetically
engineered mouse model of triple-negative bre-
ast cancer. LiPyDau exerts its anticancer effect
through a uniqgue mechanism involving the
crosslinking of complementary DNA strands,
resulting in irreversible DNA damage. Liposomal
formulations of extremely cytotoxic anthracycline

analogs, such as LiPyDau, represent a promi-
sing and highly effective therapeutic approach
for combating drug resistant cancer.

Mez6 Gabor professzor kollégaival, He-
gediis Kristoffal és Kiss Krisztinaval,
eldallitottak a klinikumban mar alkal-
mazott hatéanyagok (antraciklinek)
egy variansat, amely 2-3 nagysagrend-
del hatékonyabb (pikomol tartomany-
ban) raksejteken, mint az emlitett
gyogyszerek. Optimalizaltak a szinteée-
zis korilményeit annak érdekében,
hogy a vegyiiletet nagy mennyiségben
és stabilan lehessen eléallitani. Az eld-
allitott gyogyszerjelolt nemcsak a
szenzitiv tumorsejteken, de a gyogy-
szerekre rezisztens moédosulataikon is
igen hatasosnak bizonyultak. Azonban
ezt a hatéanyagot nagyon toxikus tulaj-
donsaga miatt nem lehetett alkalmazni
az allatkisérletekben. A megoldas a
HUN-REN-TTK kutatéi (Szakacs Ger-
gely, Varga Zoltan, Firedi Andras, Toth
Szilard) részérél jott, akik liposzomaba
csomagoltak a vegyiiletet, igy a tumor-
ellenes hatas elvesztése nélkiil, a toxi-
kus mellékhatas jelentés csokkentése
mellett elvégezhetdvé valtak az allatki-
sérletek. Ezek azt mutattak, hogy a kli-
nikumban alkalmazott hasonlo készit-
ményeknél sokkal hatasosabb szert si-
keriilt kifejleszteni, ami az allatok tal-
élését jelentésen megnoévelte tobb tu-
mortipus esetén is, so6t bizonyos vizs-
galatokban sikeriilt az egerek teljes tu-

mormentességeét és ezaltal a gyogyula-

sukat elérni. A rangos nemzetkozi tudo-
manyos folydiratban most koézzétett
eredményeket a szerz6k szabadalom-
mal vedték. A kutatok tovabb dolgoz-
nak a preklinikai vizsgalatokon annak
érdekében, hogy ez az uj tumorellenes
készitmény mihamarabb eljusson a kli-

nikai vizsgalatokig és remélhetdleg a

Légkorkémia /
Atmospheric chemistry

Cécile Tassel, Jean-Luc Jaffrezo, Pamela Domi-
nutti, Kaspar R. Daellenbach, Sophie Darfeuil,
Rhabira Elazzouzi, Paolo Laj, Anouk Marsal,
Takoua Mhadhbi, Vy Ngoc Thuy Dinh, Céline
Voiron, Stephan Houdier, Marc Durif, Mélodie
Chatain, Florie Francony, Julie Cozic, Guillaume
Salque Moreton, Meryll Le Quilleuc, Véronique
Ghersi, Grégory Gille, Boualem Mesbah, Evdokia
Stratigou, Manuela Zublena, Henri Diémoz, An-
drés Alastuey, Barbara D’Anna, Nicolas
Marchand, Sébastien Conil, Valérie Gros, Marloes
F. van Os, Imre Salma, Nikolaos Mihalopoulos,
Grisa Mocnik, Katja DZepina, Katarzyna Styszko,
Christoph Hiiglin, Xavier Querol, André S. H. Pré-
vot, Olivier Favez, Valérie Siroux, Gaélle Uzu*

Oxidative potential of atmospheric
particles in Europe and exposure
scenarios

Nature 2025, 647, 2222

Atmospheric particulate matter (PM), a public
health concern worldwide, is at present regu-
lated according to its mass concentration. How-
ever, itis increasingly thought that mass concen-
tration may not fully capture the physicochemical
properties of PM linked to its health impact. Con-

sequently, it has been suggested to further inves-
tigate the adequacy of this metric as an unequiv-
ocal indicator of PM health effects. The new Eu-
ropean regulation on air quality introduced oxida-
tive potential (OP) as a recommended parameter
to be monitored at supersites, to explore further
deciphering information about PM reactivity and
health impacts. Here we use a database of almost
11,500 OP measurements from 43 locations
across parts of Europe that were analysed with
the two most commonly used OP assays, OPAA
and OPDTT, with a standardized protocol. We find
high spatial variability of OP across Europe,
strongly influenced by site type, such as urban or
rural. Accounting for OP alongside PM mass sug-
gests that further improvements in urban air qual-
ity may require consideration, particularly near
roads, where volumetric OP of PM10 exceeds
background levels by a factor of 2.4 to 3.1, de-
pending on the assay used. Analysis of mitigation
strategies shows that traffic is a key source to tar-
get for effectively reducing OP in cities, whereas
comprehensive reductions in PM from both traffic
and biomass burning are required to also meet
World Health Organization mass guidelines. Alt-
hough the epidemiological evidence for OP health
impacts is still evolving, our findings may help in-
form the interpretation of future work.

Az aeroszolok egészségkarosité ha-
tasait elsésorban az okozza, hogy oxi-
dativ stresszt valtanak ki a szervezet-
ben, ami gyulladasos folyamatokhoz
vezet. Ebben a nemzetkézi tanul-
manyban bemutattak egy uj mérészam,
az agynevezett oxidativ potencial euro-

pai eloszlasat. Kiilonb6z6 lehetséges


https://doi.org/10.1038/s41586-025-09666-9

forgatokonyvek vizsgalataval ravilagi-
tottak arra, hogyan lehetne tovabb
javitani a levegomindség szabalyo-
zasat, és a szennyezd forrasok hozza-
jarulasanak elemzésével olyan meg-
oldasokat azonositottak, amelyek ha-
tékonyabban csékkenthetik a levego-

szennyezést.

Adrien Jouanny, Abhishek Upadhyay*, Jianhui
Jiang, Petros Vasilakos, Marta Via, Yun Cheng,
Benjamin Flueckiger, Gaélle Uzu, Jean-Luc Jaff-
rezo, Céline Voiron, Olivier Favez, Hasna
Chebaicheb, Aude Bourin, Anna Font, Véronique
Riffault, Evelyn Freney, Nicolas Marchand, Ben-
jamin Chazeau, Sébastien Conil, Jean-Eudes Pe-
tit, Jesus D. de la Rosa, Ana Sanchez de la
Campa, Daniel Sanchez-Rodas Navarro, Sonia
Castillo, Andrés Alastuey, Xavier Querol, Cris-
tina Reche, Maria Cruz Minguillén, Marek
Maasikmets, Hannes Keernik, Fabio Giardi, Cris-
tina Colombi, Eleonora Cuccia, Stefania
Gilardoni, Matteo Rinaldi, Marco Paglione,
Vanes Poluzzi, Dario Massabo, Claudio Belis, Stu-
art Grange, Christoph Hueglin, Francesco Ca-
nonaco, Anna Tobler, Hilkka J. Timonen, Minna
Aurela, Mikael Ehn, lasonas Stavroulas, Aikate-
rini Bougiatioti, Konstantinos Eleftheriadis, Ma-
ria I. Gini, Olga Zografou, Manousos-loannis Ma-
nousakas, Gang lan Chen, David Christopher
Green, Petra Pokornd, Petr Vodicka, Radek
Lhotka, Jaroslav Schwarz, Andrea Schemmel, Sa-
mira Atabakhsh, Hartmut Herrmann, Laurent
Poulain, Harald Flentje, Liine Heikkinen, Varun
Kumar, Hugo Anne Denier van der Gon, Wenche
Aas, Stephen M. Platt, Karl Espen Yttri, Imre
Salma, Aniké Vasanits, Benjamin Bergmans,
Yulia Sosedova, Jaroslaw Necki, Jurgita Ovadne-
vaite, Chunshui Lin, Julija Pauraite, Michael Pik-
ridas, Jean Sciare, Jeni Vasilescu, Livio Bele-
gante, Célia Alves, Jay G. Slowik, Nicole Probst-
Hensch, Danielle Vienneau, André S. H. Prévét,
Aniss Aiman Medbouhi, Daniel Trejo Banos, Kees
de Hoogh, Kaspar R. Daellenbach*, Ekaterina
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Krymova*, Imad El Haddad*
Machine learning-driven recon-
struction of organic aerosol
sources across dense monitoring
networks in Europe

ACS Environmental Science and Technology
Letters 2025, 12, 1523

Fine particulate matter (PM) poses a major
threat to public health, with organic aerosol (OA)
being a key component. Major OA sources, hy-
drocarbon-like OA (HOA), biomass burning OA
(BBOA), and oxygenated OA (OOA), have dis-
tinct health and environmental impacts. How-
ever, OA source apportionment via positive ma-
trix factorization (PMF) applied to aerosol mass
spectrometry (AMS) or aerosol chemical specia-
tion monitoring (ACSM) data is costly and limited
to a few supersites, leaving over 80% of OA data
uncategorized in global monitoring networks. To
address this gap, we trained machine learning
models to predict HOA, BBOA, and OOA using
limited OA source apportionment data and
widely available organic carbon (OC) measure-
ments across Europe (2010-2019). Our best
performing model expanded the OA source data
set 4-fold, yielding 85000 daily apportionment
values across 180 sites. Results show that HOA
and BBOA peak in winter, particularly in urban
areas, while OOA, consistently the dominant
fraction, is more regionally distributed with less
seasonal variability. This study provides a signif-
icantly expanded OA source data set, enabling
better identification of pollution hotspots and
supporting high-resolution exposure assess-
ments.

A légkori széntartalmia reészecskék

tobb ezer molekulat is tartalma-
zhatnak, és az aeroszol tomeg tipiku-

san 2/3 részét alkotjak. Jellemzésiikre

egy Osszegzdé mennyiség, a szerves
szén (OC) szolgal. Az OC f6 forrasainak
azonositasa és térbeli eloszlasanak
kontinentalis szintii meghatarozasa
érdekében a kutatéok nemzetkézi e-
gyilittmiikodésben gépi tanulasi model-
leket alkalmaztak 180 eurdpai helyszin
hosszu adatsoraira. Megallapitottak az
évszakos valtozékonysagot, a térbeli
killonbségeket és az egyes forras-
tipusok (pl. a biomassza égetés) je-
lentoségét, majd un. forré pontokat
jeloltek meg az légszennyezésnek valoé
kitettség (aeroszol expozicio) becslése

céljabél.

Egéstudomany /
Combustion Chemistry

Peng Zhang, Istvan Gyula Zsély, Maté Papp,
Akos Veres-Ravai, Boyang Su, Tibor Nagy, Bin
Yang, Tamas Turanyi*

Comparison of methane combus-
tion mechanisms using concentra-
tion measurements

Combustion and Flame 2025, 282, 114499

A large amount of concentration measurement
data from combustion experiments carried out in
flow reactors, jet-stirred reactors, and shock
tubes for methane (+ H,/CO)-oxygen-diluent
mixtures covering wide ranges of temperature,
pressure, equivalence ratio, and diluent ratio
were collected from 45 publications. Altogether,
35420 concentration data points in 965 datasets
were encoded in 332 XML data files and made
available on the ReSpecTh site. The measured
species are CH4, CoH,, CyH4, CoHg, aCsHs (al-
lene), pCsHs4 (propyne), CsHs (propene), CsHs,

C4H; (diacetylene), C4H,4 (vinylacetylene),

CeHs (benzene), CH,O, CH;OH, C;HsOH, O,, CO,
CO,, H, and H,0. In some shock tube measure-
ments, the concentrations of radicals CH, CHg,
and OH were also measured. The diluents were
N2, H20, CO,, Ar and He. The performance of 13
methane combustion mechanisms was analysed
based on their capability to reproduce concentra-
tion measurements across various experimental
types and conditions. A novel consideration of
temperature uncertainty was proposed and ap-
plied in the performance evaluation of models.
The mechanisms Aramco-11-2016, Konnov-2017,
NUIG1.1-2021, Glarborg-2018, Caltech-2015,
and FFCM-I-2016 were the best-performing
mechanisms in ascending order of error. Aramco-
11-2016 reproduces the concentrations of flow re-
actors the best, especially for CH4, O,, CO, COy,
CH30H, and C; hydrocarbons. Konnov-2017 is
good at predicting concentrations in shock tubes,
and FFCM-I-2016 has the overall lowest errors for
helium-containing measurements. Local sensitiv-
ity analysis based on the Aramco-11-2016 mecha-
nism identified 42 important elementary reactions.
Directly measured and theoretically calculated
rate coefficients (2316 data points in 176 da-
tasets) were collected for these elementary reac-
tions and compared with those used in the inves-
tigated methane combustion mechanisms.

Az egész vilagon és Magyarorszagon is
az aramtermelésnek mintegy egyne-
gyede alapul a foldgaz eltiizelésén. Ma-
gyarorszagon a felhasznalt energia
mintegy egyharmada (az egész vilagon
az egynegye) szarmazik a foldgaz éege-
tésébol. A vezetékben levo foldgaz tul-
nyomo része (96%) metan, emiatt a me-
tan égésének pontos leirasa egy kie-

melten fontos kémiai probléma. Peng
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Zhang az ELTE Kémiai Intézet PhD hall-
gatojaként, majd tudomanyos segeéd-
munkatarsaként oOsszegyiijtotte és
feldolgozta az oOsszes laboratoriumi
mérési adatot a metan égésére. Zhang
és munkatarsai elsé cikkiikben (Energy
& Fuels, 2021) a metan-oxigén elegyek
gyulladasi idejét, a masodik cikkiikben
(Combustion and Flame, 2022) pedig az
ilyen elegyek langsebességét vizs-
galtak. A most megjelent harmadik
cikk zarja a sorozatot, amelyben a me-
tan égése soran mért koncentracioval-
tozasokat irjak le. A sok kozolt méreési
adatkoziil kivalasztottak a megbizhato
mérések eredményét és megmutatak,
mely kémiai modellek irjak le jol ezeket
a mérési adatokat.

Marton Kovdcs*, Madté Papp, Istvan Gy.
Zsély, Tibor Nagy*, Tamdas  Turdnyi

Uncertainty quantification of a
newly optimized methanol/NOXx
combustion mechanism

Proceedings of the Combustion Institute
2025, 41, 105938

A comprehensive uncertainty analysis was con-
ducted on a recently proposed optimized de-
tailed methanol/NOx combustion mechanism,
focusing on its predictions for the experimental
data used as targets in the optimization. The pri-
mary sources of model uncertainty in both the in-
itial and the optimized mechanisms were com-
pared. The propagation of uncertainties in kinetic
and thermodynamic model parameters to the
simulation results was investigated using ap-
proaches of varying complexity. Both absolute
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model uncertainties and, as a novelty, those nor-
malized by experimental uncertainties were con-
sidered. The effect of correlation among the Ar-
rhenius parameters in optimized reactions was
examined through local uncertainty analysis. Ac-
counting for parameter correlations yielded a
more accurate representation of model uncer-
tainty, although using the temperature-average
of the uncertainty parameters also provided a
reasonable approximation. The impact of corre-
lations among all kinetic parameters was as-
sessed using global uncertainty analysis with
Monte Carlo sampling, which supported these
conclusions. The analyses demonstrated that
parameter optimization can significantly reduce
model uncertainty. On average, the root-mean-
square model uncertainty, normalized by the ex-
perimental uncertainty, decreased from a factor
of 5.5 to 2.4 upon optimization. The dominant un-
certainty contributions from the CH,O + NO, =
HONO +HCO and CHzOH + NO,= HONO +
CH,OH reactions were effectively eliminated in
the process. However, reactions involving the
CH,OH radical with NO,, NO, HNO, and O, re-
mained significant sources of uncertainty. To fur-
ther reduce the model uncertainty, future re-
search should focus on these reactions. This in-
cludes indirect experimental measurements sen-
sitive to these pathways, as well as direct meas-
urements or theoretical calculations of their rate
coefficients.

A foldi klima védelmére a fosszilis tii-
zeléanyagok hasznalatat a kozeljovo-
ben jelentésen korlatozni kell. Az egyik
lehetséges alternativ tozeléanyag a
metanol, amely megujulé médon eléal-
lithato és amelyet kézvetleniil lehet al-
kalmazni a belsé égeésii motorokban

benzin helyett. A metanol égése

gyakran nitrogénoxidok (NOx) jelen-
létében jatszodik le. Ezt a folyamatot
killonésen nehéz leirni, mert a kémiai
modellnek nem csak a metanol égését
és a nitrogén-oxidok nagy hémersék-
letii atalakulasait, de e keét folyamat
csatolasat is le kell irnia. Kovacs Mar-
ton és munkatarsai korabbi cikkiikben
(Fuel, 2024) bemutatak egy ilyen mod-
ell kifejlesztését, a mostani cikkiikben
pedig azt vizsgaltak, hogy milyen ké-
miai és fizikai paramétereket kellene
pontosabban ismerni ahhoz, hogy még
jobban le lehessen irni ezt a folyama-
tot.

Zhiyu Shang, Yuxiao Qiu, Yanyuan Zhang, You
Zhang, Tamds Turdnyi, Xiaomin Xie, Dong
Han*, Zhen Huang

Development and validation of
combustion kinetic mechanisms
for ammonia-Diesel dual-fuel en-
gines

Fuel 2026, 407, 137344

Ammonia, as a carbon-neutral fuel, can effec-
tively reduce transportation emissions. This
study developed an optimized ammonia/n-hep-
tane mechanism (138 species/963 reactions) by
integrating ammonia oxidation reactions, n-hep-
tane oxidation reactions with critical NH,/CN re-
actions and modifying key reaction parameters.
Validation shows more satisfactory ignition delay
time prediction, especially at high pressures and
ammonia energy ratios. Kinetic analysis reveals
ammonia inhibits ignition by competing for
OH/HO; radicals, resulting in a weakened com-
bustion intensity. CFD simulations demonstrate
excellent agreement with experimental results.

The trends observed for nitrogen-based emis-
sions also align well with experimental measure-
ments. As the ammonia energy ratio increases,
the ignition timing of pre-injected fuel is delayed,
accompanied by a gradual reduction in peak heat
release rates. The study demonstrates that the
weakened combustion intensity leads to a 62% in-
crease in unburned NH;z and a 37% rise in fuel-
derived NOx emissions.

Az egyik legnagyobb CO,-kibocsato a
tengeri hajozas, emiatt cél a jelenleg
foként dizelolajjal hajtott hajok motor-
jainak lecserélése kornyezetbaratabb
meghajtasra. Az ammonia-dizelolaj
iizemanyag-elegyet hasznalé motorok
sokkal kevesebb CO.-t bocsatanak ki.
Shang és munkatarsai, magyar koézre-
miikodéssel, kifejlesztettek egy részle-
tes kémiai modellt az ilyen iizemanyag-
elegy égésének leirasara, és meg-
mutattak, hogy ezzel a modellel jol lehet
reprodukalni egy kisérleti motorban

mért hengernyomas adatokat.

Delin Lyu, Xuanjie Cui, Yuanging Qu, Xiangning
Liu, Wei Zhu, Linxun Xu, Suxian Xu, Xueli Jiang,
Tamas Turanyi, Dong Han*

Oxidation of gasoline fuels with
identical RON on a homogeneous
charge compression ignition engine

International Journal of Engine Research, 2025

Homogeneous charge compression ignition
(HCCI) combustion mode is a promising combus-
tion strategy for range extension of hybrid electric
vehicles, due to its high thermal efficiency at spe-
cific load conditions. However, the fuel combus-
tion in HCCI mode is triggered by fuel auto-ignition
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kinetics, and a comprehensive understanding of
fuel oxidation kinetics is essential for HCCI com-
bustion modulation. In pursuit of this, experi-
mental studies were performed on a modified
Cooperative Fuels Research (CFR) engine to in-
vestigate the oxidation characteristics of a prac-
tical gasoline and five gasoline model fuels: PRF
(n-heptaneliso-octane), TRF-30T and TRF-20T
(n-heptaneliso-octane/toluene), TRFD-20D (n-
heptane/iso-octane/toluene/diisobutylene), and
TRFDC (n-heptane/iso-octane/toluene/diisobu-
tylene/cyclopentane), which have identical re-
search octane number (RON). The experimental
results revealed that the same-RON gasoline
fuels displayed distinct oxidation reactivities:
generally, practical gasoline was the most reac-
tive, followed by PRF>TRF-20T>TRF-
30T > TRFD-20D > TRFDC. To analyze the com-
positional effect on the oxidation reactivity of
gasoline model fuels, we developed and vali-
dated a gasoline chemical kinetic mechanism.
Kinetic modeling indicated that the addition of
toluene or a mixture of toluene and diisobutylene
to PRF, forming the TRF or TRFD-20D, reduces
the blended fuel reactivity through OH radical
consumption through hydrogen abstraction reac-
tions. They are, for toluene, CsHsCHs;
+ OH = C¢H4CH3 + H,O and CeHsCHs
+0,=C¢HsCH, +HO,, and for diisobutylene,
ICsDs+ OH=1CgD4-5R +H,O. The addition of
cyclopentane to TRFD-20D, forming TRFDC, re-
duces reactivity by depleting highly reactive spe-
cies and consuming OH radicals through H,O,-
forming reactions.

A hagyomanyos benzines autéknak

nagyon széles fordulatszam-tarto-
manyban (kb. 700-7000 fordulat/perc)

kell jol miikodniiik. Ezt a korszeri
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motorok elektronikus gyujtassza-
balyozassal érik el. A hibrid autok egy
részénél a meghajtast teljes meérték-
ben az elektromos motor biztositja, a
benzinmotor pedig csak az akkumula-
torok folyamatos utantoltéseét végzi. Az
ilyen benzinmotor allando fordulat-
szamon miikédhet, és ezt a fordulatsza-
mot az iizemanyag égésének sebes-
sége szabalyozza; elektromos gyujtas-
ra nincs szitkség. Az ilyen elven mii-
kodé motorokat homogén iizemanyag-
levego elegy toltésii, 6sszenyomassal
begyujtott (homogeneous charge com-
pression ignition, HCCI) motoroknak
nevezik. A HCCI motorok kevesebb
lizemanyagot fogyasztanak, és ke-
vesebb szennyezéanyagot bocsatanak
ki. Lyu és munkatarsai egy laboraté-
riumi, HCCI iizemmaédban miikodtetett
automotorban vizsgaltak tobbféle ben-
zines lizemanyag égéseét, és a méreési
eredményeket osszehasonlitottak egy
részletes kémiai modellt hasznalé

szimulacio eredmeényeivel.

Anyagtudomany/
Materials science

Norbert Német, Gdbor Hollé, Sung Ho Yang,
Bilge Baytekin, Gdbor Schuszter, Istvan Szalai,
Federico Rossi, Istvdn Lagzi*

Diffusion-assisted synthesis of
crystalline materials in rigid gels

CrystEngComm 2026, 28, 36

This study explores diffusion-assisted synthesis
in rigid gel matrices, utilizing reaction—diffusion

processes to fabricate crystalline materials with
controlled size and morphology. The presented
technigues focus on synthesizing various clas-
ses of materials, such as inorganic precipitates,
metal—-organic frameworks, and gold nanoparti-
cles, using gel column and flow-through gel re-
actors, as well as reactive wet stamping. In these
setups, the reagents are initially spatially sepa-
rated, and one of the reagents diffuses into gels
containing the other reagent, producing crystals
with sizes that increase linearly from the gel in-
terface. The gel matrix prevents sedimentation
and aggregation, allowing the undisturbed
growth of larger crystals. Additionally, the exper-
imental setup provides a spatiotemporal control
over the mass flux of the reagents, thus control-
ling the rates of nucleation and crystal growth.
Theoretical models can explain the linear de-
pendence of the crystal size and attribute larger
crystal sizes to regions of lower supersaturation,
which favor growth over nucleation. We also dis-
cuss advanced methods, including orthogonal
diffusion and electric field-assisted synthesis,
that can enhance spatial control and crystal mor-
phology. Compared to traditional bulk wet syn-
thesis, diffusion-assisted methods offer excep-
tional control over crystal size, shape, and dis-
persity. Prospects include scaling up macro-
scopic crystal synthesis, refining reactor designs
for 2D and 3D configurations, and exploring ap-
plications in catalysis, biomedicine, and environ-
mental remediation.

A cikk azt mutatja be, hogy hogyan le-
het kristalyos anyagokat iranyitott
modon eléallitani gélekben, ugyne-
vezett reakcio-diffazio folyamatok
segitségével. A bemutatott médszerek
lényege, hogy a kiindulé anyagok nem
vannak

egyszerre osszekeverve,

hanem az egyik lassan jut be a gélbe,
ahol a masikkal reagal. Ez a lassu
adagolas lehetové teszi, hogy a kris-
talyok nyugodtan, zavartalanul néve-
kedjenek, igy méretiik és alakjuk jol sza-
balyozhaté. Sikeriilt megmutatni, hogy
ezzel a modszerrel kiillonb6zé anyagok -
példaul fémorganikus térhalok (MOF-ok)
vagy arany nanorészecskék - is eléal-
lithatok. Osszességében ez az eljaras a
részekék alakja és mérete terén is pon-
tosabb szabalyozast tesz lehetovo a
szintézis soran, mint a hagyomanyos
nOsszekeverds” kémiai moédszerek, és
ezért igéretes lehet az anyagtudo-
manyban és a kapcsolédo alkalmazasi

teriileteken.

Samuel Tomko, Jifi Pechousek*, Jiri Tucek, Erné
Kuzmann, Vitézslav Heger, Stanislaw M. Dubiel,
Libor Machala

Preparation and physico-chemical
characterization of AlISI 304 stain-
less steel film deposited by DC
magnetron sputtering

Journal of Magnetism and Magnetic Materials

2025, 628, 173210

The present study reports on the preparation and
physico-chemical investigation of a 2 um thick film
produced from AISI 304 stainless steel by DC
magnetron sputtering. A phase transformation
from the conventionally non-magnetic Face-Cen-
tered Cubic (FCC) phase of austenite (y-Fe) na-
ture to a predominantly Body-Centered Cubic
(BCC) ferromagnetic single phase (a-Fe) during
the deposition is observed upon the deposition
process. The deposited films are characterized by
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various experimental techniques including Scan-
ning Electron Microscopy (SEM) with Energy-
Dispersive X-ray spectroscopy (EDX), X-Ray
powder Diffraction (XRD), Grazing-Incidence X-
Ray powder Diffraction (GIXRD), and Moss-
bauer Spectroscopy (MS) in both transmission
and back-scattered geometry. For interpretation
of the Mdssbauer spectra of the film, a physico-
chemical model based on distinct micromagnetic
environments evolved due to alloying elements
is suggested. The results, presented within this
study, may stimulate further and detailed re-
search in identifying the causes for the phase
transition from both theoretical and experimental
perspectives and understanding the underlying
mechanisms.

A tanulmany a katodporlasztassal
eloallitott acélrétegek fazisatalaku-
lasait vizsgalja. A cikk arrél szél, hogy
egy katédporlasztassal eldallitott 2
mikrométer vastag (AISI 304 tipusu)
acél réteg meglepetésre nem a meg-
szokott nem magneses, lapcentralt
kobos, hanem a magneses, tércentralt
kobos szerkezetben keépzodott. A
jelenséget a katodporlasztas soran
megvaltozott o6tvozokoncentracionak
és szeparaltan képzéodé mikormag-
neses kornyezeteknek tulajdonitjak. A
jelenségnek a magneses elven miikédé

adattarolasban lehet jelentésége.

Elektrokémia / Electrochemistry

Xin Yu, Hesamoddin Rabiee*, Abhijit Dutta, Ya-
giang Li, Zsolt Szakdly, Soma Vesztergom, Lu-
cas Warmuth, Alain Rieder, Peter Broekmann

Upcycling CO2 and PET Waste: Am-
pere-Level Formate Electrosynthe-
sis in an Integrated Electrolyzer

Journal of the American Chemical Soci-

ety 2025, 147, 414381

The rising accumulation of poly(ethylene tereph-
thalate) (PET) waste and atmospheric CO; pre-
sents serious environmental and health chal-
lenges. Herein, we introduce a novel strategy for
the simultaneous electrochemical upcycling of
PET and CO; in a single integrated electrolyzer,
enabling ampere-level coproduction of formate.
Leveraging careful electrode design of three-di-
mensional Ni foam at the anode for ethylene gly-
col (EG, derived from PET hydrolysis) electroly-
sis, formate formation at 1.2 A cm?was
achieved—outperforming all reported perfor-
mances for non-noble metal catalysts. A
Bi,0,COs-based gas diffusion electrode (GDE)
enabled the selective reduction of CO, (CO.RR)
to formate at the cathode. By prioritizing en-
hanced reactant transport and electrode archi-
tecture beyond catalyst discovery, this inte-
grated system achieved 100 h of stable opera-
tion at 0.50 A cm= with Faradaic efficiencies of
93.7% (anode) and 86.0% (cathode). Superior
energy efficiency was achieved in the proposed
membrane-free electrolyzer, with a cell voltage
of 2.91V at 1.0 A cm2, reducing the input energy
by 65% to ca. 0.1 kwh mol™. This study high-
lights the critical role of anodic reaction choices
and electrode engineering strategies in develop-
ing integrated electrolyzers with superior perfor-
mance metrics.

Az MTA-ELTE Lendiilet Hatarfeliileti E-

lektrokémia Kutatécsoport munkatar-
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sai nemzetkozi egyittmiikodés kere-
tében vizsgaltak az un. membran
nélkiili elektrolizalé rendszerek fej-
lesztésének lehetéségét. Kidolgoztak
egy olyan elektrolizalé rendszert, ame-
lyben a katodreakcio (szén-dioxid re-
dukcioja) és az anédreakcio (PET-hid-
rolizisb6l szarmazo etilén-glikol oxida-
cidja) ugyanazon termék (hangyasav)
keletkezését eredményezi. igy a cella,
mint elektrokémiai ,szinproporcios
reaktor”, memran nélkiil is Gizemeltet-
hetoé, ezzel pedig a reakcié ener-
giahatasfoka a tobbszordésére novel-
heto. Az elért eredményekhez a Kémiai
Intézet kutatoi elméleti oldalrol (az
anod porusoptimalizalasara vonatkozo
szamitasokkal) és mérésautomati-
zalasi oldalrél (a rendszer vizsgala-
tahoz és elektromos szabalyozasahoz
szilkkséges merérendszerek kidolgo-

zasaval) is hozzajarultak.

Nandu Ashtaman-Pillai  Syamaladevi, Alain
Rieder, Abhijit Dutta, Adrienn Simon, Peter
Broekmann*, Soma Vesztergom*

A Method for Oscillation-Free Dy-
namic IR Compensation During
Potentiostatic Electrolyses

Small Methods 2025, e01825

Potentiostatic electrolysis is a widely used tech-
nique for evaluating the long-term performance
of electrocatalysts in key electrochemical pro-
cesses such as hydrogen and oxygen evolution,
CO; and nitrate reduction. However, accurate

comparison of catalyst activity is often impaired

by uncompensated solution resistance (IR drop),
which causes a portion of the applied potential to
be lost outside the electrode interface. This is es-
pecially problematic when the resistance varies
dynamically during high-current experiments. In
this study, a straightforward method is presented
for achieving 100% dynamic IR compensation us-
ing commercially available Metrohm Autolab
PGSTAT potentiostats. This approach is based
on a continuous monitoring of the high-frequency
resistance and direct current during electrolysis,
and an adaptive digital setpoint adjustment to
maintain a constant effective electrode potential.
The applicability of the method is demonstrated
through a case study on nitrate-to-ammonia re-
duction at high current densities, achieving stable
operation without oscillations, even in cases
where thermal effects and the related resistance
decrease make the system prone to control insta-
bilities. The method is described in detail, and free
software and example code are provided to ena-
ble adoption by the broader electrocatalysis com-

munity.

Az MTA-ELTE Lendiilet Hatarfeluleti E-
lektrokémia Kutatécsoport egy ujabb
munkaja az elektrolizalé rendszereket
érinté un. ohmikus potencialesés prob-
lémajaval foglalkozik. E probléma
kikiiszobolésére kutatoink ujszerii, az e-
lektrolizalé rendszer ellenallasanak ido6-
beli kovetésén, valamint adaptiv digi-
talis kompenzaciéjan alapulé médszert
dolgoztak ki. A cikkben nemcsak el-
jarasuk lényegét irtak le, de a modszer
megvaldésitasahoz sziikséges algorit-

must is publikaltak.
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Asztrokémia /| Astrochemistry

Sandor Gobi*, Barbara Keresztes, Gyorgy
Tarczay

Electron Bombardment of Amor-
phous Thione Ices—Thioacetam-
ide as a Case Study

Photochemistry and Spectroscopy 2025, 1, 3

Amorphous thioacetamide (TA) ice was depos-
ited at 10 K and was bombarded with 5 keV elec-
trons. TA ices were shown to decompose into
acetonitrile (ACN, HzC-C=N), cyanide anion
([CN]), and ketenimine (H,C=C=NH). The ex-
periments were repeated with TA ices mixed with
H,0, to assess the effect of an oxygen source.
In this case, the formation of cyanate anion
([OCNJ") was also observed besides those seen
in the pure TA ice experiment. This study is the
first that aims to reveal the decomposition path-
ways of a thioamide upon energetic irradiation in
the low-temperature ice phase.

Az asztrokémia egyik nagy rejtélye, az

ugynevezett hianyzé kén-probléma

(“missing sulfur problem”) miatt
kiillonosen érdekesek a kénvegyiiletek:
ugyanis a slria csillagk6ézi moleku-
lafelhékben a gazfazisban kimutathato
kén sokkal kevesebb, mint amennyit az
univerzum kozmikus keén-eloszlasa
alapjan varnank. E a probléema meger-
tését segitheti a kénvegyiiletek
keletkezésének és bomlasanak Ila-
boratoriumi vizsgalata, olyan feltételek
mellett, amelyek a siiri csillagkozi
extrém

molekulafelh6kh6z hasonlo
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hémeérsékletet és vakuumot modellez-
nek. A vizsgalat soran az ELTE kutatoi
amorf tioacetamid jeget valasztottak
le ultranagy vakuumban, abszoluat nulla
fok kozeli homérsékleten, mikéozben a
minta felszinét nagyenergiaju elek-
tronokkal bombaztak, ezzel a kozmikus
sugarzas hatasait modellezve. A
jégben lezajlo valtozasokat infravoros
(IR) spektroszkopiaval kovették. Ennek
alapjan kimutathato volt, hogy az el-
ektronok hatasara a tioacetamid mole-
kulaban talalhato kotések felszakadva
acetonitrilt (H;C-C=N), cianid aniont
(ICN]), és keténimint (H,C=C=NH)
eredményeznek. Az elektronbesugar-
zasos kisérleteket viz jelenlétében is
megismételték. A viz gyakori és fontos
emellett oxi-

csillagkozi vegyiilet,

génforrasként is szolgal. A meg-
ismételt kisérlet soran a fent emlitett
harom bomlastermék mellett cianat
anion ([OCN]) is keletkezik. A kisér-
letsorozat végso soron ravilagit a tioa-
cetamid molekula alacsony hémeér-
sékletii amorf jégben lezajléo bomlasi

mechanizmusara is.

Barbara Keresztes, Sandor Gobi, Istvan Pal
Csonka, Gopi Ragupathy, Anita Schneiker,
Gdbor Bazsd, Gyorgy Tarczay*

A viable initiation step in the for-
mation of Si-containing chains:
The SiHa4 + H reaction

Chemical Physics Letters 2026, 883, 142515

The astrochemically relevant SiH, + H' reaction
was investigated using the para-H, matrix-isola-
tion technique. The experimental results demon-
strated that SiH, (silane) reacts with H- atoms
under conditions of astrochemical interest, form-
ing ‘SiHz (silyl) and :SiH, (silylene) radicals.
Subsequent recombination of these radicals re-
sulted in the formation of SiHs (disilane),
Si,H, (disilene), and SizHs (trisilane). The detec-
tion of these oligomeric species is significant, as
their further polymerization and reaction with
other compounds can produce various non-vola-
tile Si-containing materials which could contrib-
ute to the formation of dust grains, which are key

components of the interstellar medium.

A kutatas a csillagkoézi térben is
jelenlévé szilan (SiH,) hidrogénatomok-
kal véghemend reakcioit vizsgalta. A
kémiai folyamatok tanulmanyozasa a
VIZSLA berendezés segitségével tor-
tént. A kisérletek soran infravoros (IR)
spektroszkoépiat alkalmaztak, amely le-
hetovée tette a SiH; + H reakcio
termékeinek azonositasat. Az ered-
mények szerint a SiH, molekulabaél hid-
rogénatomok leszakadasa kiilonb6z6
reaktiv részecskéket hozott létre, ame-
lyek egymassal dsszekapcsolodva Si-
tartalma dimereket és trimereket ke-
peztek. Ez arra utal, hogy a SiH,; a csil-
lagkozi térben hozzajarulhat kiilonb6z6
kiala-

Si-tartalmu molekulalancok

kulasahoz.

Elméleti és szamitasos kémia /
Theoretical and computational
chemistry

David P. Jelenfi, Anita Schneiker, Gyorgy Tar-
czay, Attila Tajti, Péter G. Szalay*

Comparison of Theoretical Methods
for Predicting Tunneling Rates: The
Alanine + Hydrogen Atom Reac-
tions at Low Temperatures

Journal of Physical Chemistry A 2025, 129
10472

Hydrogen-atom-abstraction reactions play a cen-
tral role in astrochemistry, where the low temper-
ature of the interstellar medium makes tunneling
an important reaction mechanism. The reliability
of theoretical methods in predicting reaction rate
constants under these conditions is not obvious.
In this paper, ring-polymer instanton rate theory,
known to provide accurate rates for tunneling-
driven reactions, is compared with classical tran-
sition state theory (TST) and semiclassical transi-
tion state theory (SCTST) for the H- and D-atom-
abstraction reactions of the astrochemically rele-
vant molecule alanine. Classical TST, in line with
expectations, fails completely, underestimating
the rates by several orders of magnitude unless
tunneling corrections are included. SCTST, in
contrast, yields rate constants in surprisingly good
agreement with instanton theory over a broad
temperature range, even within the deep-tunnel-
ing regime. However, at very low temperatures,
SCTST increasingly deviates from instanton
rates. A comparison of the quantum-chemical po-
tential energy surface used in ring polymer evalu-
ation and that used for the vibrational energy lev-
els within VPT2 in SCTST shows that the latter
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does not adequately describe the regions that
dominate at low temperatures. These findings
clarify the origins of the limitations of SCTST and
eventually can be used to create possible strat-
egies to improve its applicability.

A csillagkozi mar tobb szaz molekulat
fedeztek fel, de izgalmas kérdés, ho-
gyan keletkeznek ezek a vegyiiletek.
Kiilonosen a hideg, siirii molekula-
felhok belsejében a hidrogénatomok-
kal lejatszodoé reakciok jelenthetik az
aj molekulak szintézisének egyik ki-
indulé Iépését. Szamos ilyen reakciot
vizsgaltak mar az ELTE Kémiai Intéze-
tében, csillagkoézi korilményekhez
hasonlo, néhany Kelvin hémeérseékleti
viszonyok koézoétt. Annak érdekében,
hogy a véghemené folyamatokat ala-
posabban meg lehessen érteni, a kisér-
leteket gyakran elmeéleti szamitasok
egészitik ki. Az elméleti moédszerek
megbizhatéosaga a reakciosebességi
allandék eldrejelzésében ilyen extrém
korilmények koézott nem magatol eér-
tet6do, ugyanis az un. alaguteffektust
is figyelembe kell venni. Az alagut-
effektus olyan, kvantummechanikaval
értelmezhet6 folyamat, amelyben a re-
akcio soran a rendszernek nem kell le-
gyoznie az aktivalasi gatat, hanem va-
lamilyen valésziniiséggel kisebb ener-
giaval is a gat masik oldalara juthat,
ami lehetdvé teszi a reakciotermékek
keletkezését. E cikk azon a példan,
amikor egy szabad H-atom leszakit egy
H-atomot az alaninrél, mikézben H, és
az alanin-gyokmolekulak keletkeznek,

modszertani szempontbdl azt vizsgalja,

hogy a hidrogénatom-leszakitasos
reakciokat a kiilonb6z6 elméleti mod-
szerek milyen hémeérséklettarto-
manyban képesek helyesen leirni. A
tesztek eredményekeént sikeriilt feltér-
képezni a kiilonb6z6 modszerek
korlatait, és azonositani azt (az un.
gyiriipolimer-instanton sebességelmeé-
let) moédszert, amely segitségével a to-
vabbi kisérleti munka hatékonyan

tamogathato lesz.

Diego Hunt, Daniel Laria, Krisztian Golobits,
Laszlo Turi*

Isomerization-assisted
transfers in MeOH-(H20)2H*

Journal Chemical Physics 2025, 163,
054306

proton

We carried out Path Integral Molecular Dynam-
ics simulations that describe the microscopic
properties of two isomerization processes taking
place in the MeOH(H,O),H" trimer, at T = 50 K.
In particular, we focused attention on the free en-
ergies associated with the exchange of the con-
nective/dangling characteristics of a pair of pro-
tons located at key subunits of the trimer. In one
of the processes, the isomerization produces a
modification in the topology of the cluster’'s con-
nectivity pattern, from branched-like to chain-like
motifs. In contrast, along the other transfor-
mation, reactant and product states are both
chain-like and equivalent. Changes in associ-
ated free energies were computed following re-
versible paths described in terms of order pa-
rameters involving angular degrees of freedom.
As a common feature, along both isomerizations,
we registered concomitant migrations of the ex-
cess proton. The strongly confining, single-well
characteristics of the potential energy surface
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along the asymmetric stretch coordinate pro-
mote compact, ~0.35 A long structures for the
isomorphic polymer associated with the itinerant
proton, which persist along the complete isomer-
ization path. These observations suggest the ab-
sence of tunneling contributions to the resulting
mechanisms that control the proton transfer pro-
cess. Estimates for the corresponding isomeriza-
tion rates are also computed.

Egy metanolmolekulabol és két
vizmolekulabol allé protonalt moleku-
laasszociatum viselkedését vizsgaltak
elmeéleti kémiai és statisztikus mecha-
nikai moédszerekkel. A tanulmanyban a
hidrogénkotéses rendszer valtozasaval
jaro izomerizacios folyamatokat tanul-
manyoztak két példan keresztiil. Mind-
két folyamat protonatugrast generalt,
de a folyamat soran a kvantum-
mechanikai alaguteffektus szerepét el-

hanyagolhatonak talaltak.

Akos Galvdcs, Krisztian Golobits, Adam
Madarasz, Daniel Laria, Laszlé Turi*

Molecular Dynamics of Water Hex-
amer Anions at Cryogenic Temper-

atures

Journal Chemical Physics 2025, 163,
224307

We studied the dynamics of water hexamer ani-
ons [(H,O)s7] at cryoscopic temperatures using
MP2 level ab initio molecular dynamics (AIMD)
simulations. The vertical electron detachment
energy (VDE) of these clusters varies in the 150—
550 meV range in good agreement with experi-
ments. The dominant characteristic pattern of
the electron binding sites consists of a double

hydrogen bond acceptor water molecule with two
dangling hydrogen atoms in direct contact with the
excess electron. In addition to surface localized
excess electron clusters, we examine the dynam-
ics of a hexamer model of the bulk hydrated elec-
tron. We analyze correlations between the binding
strength of the excess electron and geometrical
and spectroscopic properties, in particular, the ra-
dius of the excess electron and the bending fre-
quencies of the electron binding water units. Our
investigations were extended to the evaluation of
nuclear quantum effects on the physical proper-
ties of the clusters by performing path integral mo-
lecular dynamics simulations on a neural network
based potential energy surface and also using the
generalized smoothed trajectory analysis method.
Nuclear quantum effects at these low tempera-
tures were found to be significant, as demon-
strated by structural, energetic, and spectroscopic
characteristics of the clusters. Most strikingly, the
half-width of the quantum distributions of the VDE
or the radius of the electron increases by a stun-
ning factor of ~5-10 relative to the classical ones.
Molecular dynamics trajectories also reveal that,
while all investigated isomers persist at 10 K in
AIMD simulations, nuclear quantum effects pro-
mote isomerizations to more stable, lower lying

minima.

A cikkben egy negativan toltott, hat
vizmolekulabol allo molekulafiirt
szerkezeti, energia és spektroszkopiai
tulajdonsagait vizsgaltak 10 K hémeér-
sékleten kvantumkémiai és kvan-
tumdinamika moédszerekkel. Azt talal-
tak, hogy a molekulafiirt tulajdonsagait
nagy mértékben befolyasolja az, ha az
atommagok leirasa a szokasos
klasszikus leiras helyett a kvantum-

mechanika eszkozeivel torténik.
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Diego Hunt, Akos Galvdcs, Krisztidn Golobits,
Daniel Laria, Laszlo Turi*

Electron Transfer Controlled by
Hydrogen Bond Donor/Acceptor
Exchange in (H20)6~

Journal Chemical Physics 2025, 163,
224311

We present results from Path Integral Molecular
Dynamics simulations that describe the charac-
teristics of the exchange between the hydrogen-
bond donor/acceptor roles of two key water mol-
ecules in the most stable isomer of the (H,O)s",
at cryogenic conditions. We investigated a reac-
tive path described in terms of geared rotations
of the water pair, which leads to a substantial re-
organization of the localization of the excess
negative charge. In the reactant and product
states, the electron exhibits a surface solvation
structure, lying in the vicinity of the acceptor part-
ner of the pair involved in the HB exchange and
spanning a spatial domain on the order of 10 A,
away from the cluster boundaries. In contrast, at
transition states, the excess charge extends
along a spatial realm that encompasses the lo-
cations of both partners in the dimer unit, which
participate in the electron solvation on an equal
footing. The introduction of quantum fluctuations
in the treatment of the nuclear coordinates pro-
motes important modifications in the otherwise
classical double-well free-energy profile associ-
ated with the exchange. The most relevant
changes manifest in the appearance of a plat-
eau-like transition-state regime, which is clearly
associated with the onset of proton tunneling.
Differences in the activation energies between
the isolated neutral dimer case and the anionic
water hexamer are discussed. The quantum de-
scription of the nuclei also promotes a reduction
in the predicted vertical detachment energies at
reactant/product states; this result contrasts with
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the increment observed at transition states. In
addition, tunneling effects are also manifested in
the modifications operative in the electron delo-
calization at transition states.

A tanulmanyban egy negativan toltott,
hat vizmolekulabol allé molekulafiirt
egyik stabilis izomerjének elektron-
transzferrel jaré izomerizacidéjanak el-
emi részleteit deritettéek fel kvan-
tumkémiai és kvantumdinamika mod-
szerekkel. Azt talaltak, hogy a folya-
matban a protonok alaguteffektussal
torténod donto

atugrasa szerepet

jatszik a mechanizmusban.

Roland Tobias*, Csaba Fabri, Marlene Bos-
quez, Monika Kodrycka, Konrad Patkowski, At-
tila G. Csaszar

Rovibrational dynamics of the qua-
sistructural N2 dimer

Communications Chemistry 225, 8, 339

Although the collision-induced absorption spect-
rum of the nitrogen gas is known in considerable
detail, little has been learned experimentally
about the structural, dynamical, and rovibrational
characteristics of the nitrogen dimer itself. This
study explores all these properties of this pro-
totypical van der Waals (vdW) dimer and provi-
des definitive quantum chemical results, mostly
with attached conservative uncertainty esti-
mates, particularly for the parent isotopolo-
gue, N,-**N,. The results obtained are based
on three analytical representations of the dimer’s
ground-state potential energy surface (PES),
including two full-dimensional models of spect-
roscopic accuracy, constructed during the
present study. The structural and focal-point
analyses confirm that the global minimum of
(N2)2 is planar and has a tilted, Z-shaped form,
with an electronic dissociation energy of

109.3(26) cm™". After considering zero-point vib-
rational effects variationally, the first dissociation
limit of 1*N,-**N, is estimated to be 72.2(15)
cm™". The full- and reduced-dimensional variati-
onal nuclear-motion computations performed
result in almost 6000 bound rovibrational states
for ¥*N,-**N,, including over 100 purely vibratio-
nal modes. Effects arising from isotopic substitu-
tions, as well as the shifts and splittings of the
two quasi-bound N = N stretch fundamentals,
are also examined. An in-depth analysis of the
rovibrational eigenstates indicates that N,-N; is a
quasistructural molecular complex.

Bar a kétatomos, erdésen kotott,
dipélusnyomatékkal nem rendelkezé
nitrogéngaz (N;) 6nmagaban nem jarul
hozza a foldi iliveghazhatashoz, a ma-
gas legkori koncentracidja (és igy
parcialis nyomasa) miatt kialakulo nit-
rogén dimernek lehet ilyen hatasa. Az
effektus megértéséhez vezeto ut egyik
fontos allomasa a nitrogén dimer po-
tencialis energia feliiletének meg-
hatarozasa, majd segitségével kvan-
tumkémiai szamitasok végzése a rend-
kiviill gyengén kotott dimer spektrosz-
kopiajanak megértése céljabol. A
feladat az EU altal tamogatott PHYMOL
projekt keretében keriilt kivitelezésre
a kutatocsoport altal fejlesztett
szoftverek felhasznalasaval. El6szor
sikeriilt nagy pontossaggal kiszamitani
a N: dimer potencialis energia feliiletét
az atomok minden mozgastipusanak
figyelembevételével. Az erre eépiilo
kvantumkémiai szamitasok rendkiviil
érdekes eredményeket adtak a van der
Waals nitrogén dimer mintegy 6000

kotott és nem-kotott rezgési-forgasi

energiaszintje kapcsan, bizonyitva,
hogy az N. dimer kvaziszerkezetii mole-
kula, azaz esetében a magok mozgasat
meghatarozé rezgési és forgasi sza-
badsagi fokok nem valaszthatok szét

egymastol.

Péter R Surjan*, Agnes Szabados, Andrds Gom-
bas

Properties of the simplest localized
molecular orbitals: The P-LMOs

Journal of Chemical Physics 2025, 163,

234124

The columns of the LCAO density matrix, P, ob-
tained in a standard Hartree—Fock or Kohn—Sham
calculation, can be interpreted as coefficients of
occupied localized molecular orbitals (LMOSs). Re-
quiring no extra calculations once P is available,
they constitute the simplest possible set of occu-
pied LMOs. They are nonorthogonal, moreover
redundant, and are related to the usual projected
atomic orbitals that emerge as the columns of ma-
trix PS, where S is the overlap matrix of atomic or-
bitals. Both P-LMOs and PS-LMOs may serve as
molecular orbitals even for procedures that deter-
mine P directly, i.e., avoiding the construction of
molecular orbitals. To enhance localization, the
LMOs resulting from the square root of P are also
investigated. Properties of P-LMOs and PY2-
LMOs are discussed, and they are compared to
PS-LMOs and to other well-known types of local-
ized orbitals.

A kutatok azt vizsgaltak, hogyan lehet a
molekulakban lévo elektronokat egy-
szeri és jol lokalizalt palyakhoz rendelni
adatok

a szamitasokbol szarmazé

segitségével. Ez érdekes, mert ezek a
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lokalizalt palyak segithetnek jobban
megérteni a molekulak szerkezetét és
kémiai tulajdonsagait, anélkiil hogy
bonyolult tovabbi szamitasokra lenne

szitkség.

Péter Jeszenszki, Edit Mdatyus*

Double-pair Coulomb and Coulomb-
Breit photon correction to the cor-
related relativistic energy

Physical Reviews A 2026, 113, 012807

The simplest, algebraic quantum-electrodynam-
ical corrections due to the double-negative en-
ergy subspace and instantaneous interactions
are computed to the no-pair energy of two-spin-
1/2-fermion systems. Numerical results are re-
ported for two-electron atoms with a clamped nu-
cleus and positronium-like genuine two-particle
systems. The Bethe-Salpeter equation provides
the theoretical framework, and numerical meth-
ods have been developed for its equal-time time
slice. In practice, it requires solving a 16-compo-
nent eigenvalue equation with a two-particle Di-
rac Hamiltonian, including the appropriate inter-
action. The double-pair corrections can either be
included in the interaction part of the eigenvalue
equation or treated as a perturbation to the no-
pair Hamiltonian. The numerical results have
an « fine-structure constant dependence that is
in excellent agreement with the known o’Ey, or-
der double-pair correction of nonrelativistic
guantum electrodynamics.

A relativisztikus kvantummechani-
kaban az elektron és az antirészecs-
kéje, a pozitron, un. szuperpozicioban

letezik, azzal a furcsasaggal, hogy az

idobeli viselkedésiik eltéré. Ebben a
munkaban azt vizsgaltak meg, hogy
egy atomban az elektron-elektron
kolcsonhatashoz mekkora jarulékot ad
a pozitron-pozitron koélcsdonhatas. Egy
kételektronos atomban az electron-
sliriiség picikével tobb, mint kettd,
cserébe a pozitronsiiriiség sem nulla,
de mindent egyiittvéve, végiil netto két
negativ toltés kering az atommag
kériill. Az elektron-elektron kélcson-
hatast az is modositja, amikor az egyik
elektrona masik pozitronnal hat
kolcson, ennek kiszamitasan jelenleg
is dolgozik a kutatocsoport, mert az el-
téro (ellentétes) idofejlodés miatt to-
vabbi matematikai kihivasok is je-
lentkeznek.

Oktatasmodszertan /
Educational chemistry

Luca Szalay*, Zoltdn Toth, Réka Borbds, Istvdn
Flizesi

Effect of guided inquiry on junior
high school learners’ experimental
design skills in solving chemistry
problems.

Journal of Turkish Science Education 2025,
22,584

The main objective of this four-year empirical re-
search project has been to develop theexperi-
mental design skills of 12—-16 year-old Hungarian
pupils in Grades 7-10 of junior high school
through guided inquiry, using six chemistry ex-
periment worksheets each school year. Group 1
(control group) and Group 2 follow step-by-step
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instructions, but after the experiment, Group 2
also answers a series of questions about the de-
sign of the experiment. Group 3 is required to de-
sign the experiments, guided by the series of
guestions. The impact of the intervention on 603
pupils' experimental design skills and discipli-
nary content knowledge were measured by
structured tests at the beginning of the project
and at the end of three school years. By the end
of the third year the intervention only had a small
positive effect on the development of experi-
mental design skills in Group 3 (Cohen's d: 0.16),
while the development of disciplinary content
knowledge was slightly negatively affected for
both experimental groups (Cohen's d for group
2:-0.07; Cohen's d for group 3: -0.19).

Az MTA-ELTE Kutatasalapu Kémia-
tanitas Kutatocsoport ,Kutatasalapu
kémiatanitas és rendszerszemléletii
gondolkodas” projektjének eredmeé-
nyeirdl sziiletett legujabb folyéirat cik-
kben a négyéves program elsé harom
évének eredményei olvashatok. Ezek
szerint a gyakorlatban végzett kisérlet-
tervezés kismértékii pozitiv hatasa
hosszu tavon is kimutathaté volt. Azon-
ban a tesztek eredményeinek statisz-
tikai elemzése alapjan a tanuldkisér-
leteket részletes leiras alapjan végzo
kontrolicsoport a targyi tudas tekinte-
tében jobban fejlodott a kisérleti
csoportoknal.

Zsolt Péter Pdkai, Gergd Szentpadli, Fanni
Sebdk, Andrea Bodor*

Fluorine knows: A Simple Way to
Measure Fluorinated Pharmaceuti-
cals

Bruker #Educate2Resonate, 2025

This laboratory exercise, developed with the in-
volvement of MSc students, focuses on the char-
acterization of fluorinated compounds commonly
used in the pharmaceutical industry. The selected
active pharmaceutical ingredient is pantoprazole,
for which qualitative and quantitative analysis
from tablet formulations is demonstrated using
multinuclear NMR spectroscopic methods. Struc-
tural characterization of pantoprazole relies on
standard 1D and 2D small-molecule NMR experi-
ments ('H, "*C, "°F; 'H-"H COSY, "H-"*C HSQC,
HMBC), while "*F gNMR measurements are em-
phasized for analytical quantification. Quantitative
determination of the active ingredient is per-
formed using a robust, well-reproducible, and
rapid method that provides excellent results at
both low and high magnetic field strengths. Dedi-
cated teaching materials have been prepared for
both instructors and students, covering the neces-
sary background, requirements, measurement
parameters, data processing, and discussion.

Az MSc hallgatok bevonasaval kidolgo-
zott laboratoriumi gyakorlat a gyogy-
szeriparban elterjedt fluoros vegyiiletek
jellemzését célozza. A konkrét haté-
anyag a pantoprazol, melynek tablet-
tabol torténé kvalitativ és kvantitativ
meghatarozasat mutatjak be multinuk-
learis NMR spektroszkopiai modszerek-
kel. A pantoprazol hatéanyag szerkezeti
jellemzésére a kismolekulas vizsgala-
toknal hasznalt 1D és 2D mérések ('H,
3¢, °F; T'H-'H COSY, 'H-'3C HSQC,
HMBC), illetve analitikai céld megha-
tarozashoz a ""F qNMR mérések keriil-
nek fokuszba. A hatéanyag kvantitativ
meghatarozasahoz egy robusztus, jol re-
produkalhaté, gyors maodszert alkalmaz-
nak, amely kis- és nagy térerén egyarant

kivalo eredményeket szolgaltat.
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A KARI TUDOMANYOS DIAK-
KORI KONFERENCIA KEMIAI
PROGRAMJA /

SCIENTIFIC STUDENTS’ AS-
SOCIATIONS CONFERENCE
OF THE FACULTY,
CHEMISTRY PROGRAM

2026. februar 6., 9:00, Eotvos terem

(0.83)
6 February 2026, 9:00, E6tvos lecture room

Megnyité - Szalai Istvan az ELTE
Kémiai Intézetének igazgatéja

Opening — Istvan Szalai, director of Institute of
Chemistry

Szerves kémiai szekcié, E6tvos-terem

(0.83)
Organic Chemistry Section, Edtvés lecture room

09:15-09:30

Babcsanyi Istvan Janos: Investigation of
the regioselective hydrofunctionalization of ole-
fins

Témavezeto (supervisor): Kénig Balint,
Varga Szilard

09:30-09:45

Cziraki Boglarka: Kiilonbozo genetikai
elvaltozasokat hordozo adenokarcino-
mas tiidészévetek proteomikai vizsga-
lata

Proteomic investigation of adenocarcinoma
lung tissues with different genetic alterations

Témavezetd (supervisor): Balbisi Mirjam,
Turiak Lilla

09:45-10:00

Gabnai Tamas: Evoliciosan konzervalt
hormonpeptid szekvenciak aggrega-
cios hajlamanak vizsgalata

Investigation of the aggregation propensity of
evolutionarily conserved hormone peptide
sequences

Témavezetd (supervisor): Horvath Da-
niel, Perczel Andras

10:00-10:15

Geszti Kata: A metionin-szulfoxid sze-
repe a GLP-2 szintézisében és fibril-
lumképzésében

Role of methionine sulfoxide in the synthesis
and fibril formation of GLP-2

Témavezetd (supervisor): Szaniszlo
Szebasztian, Perczel Andras

10:15-10:30

Kele-Jokuthy Janos: Trifluormetilezett
nortriciklénvazas vegyiiletek funkcio-
nalizalasa

Functionalization of trifluoromethylated nor-
tricyclene-based compounds

Témavezeto (supervisor): Csenki Janos
Tivadar, Novak Zoltan

11:00-11:15

Kiss Viktoria: Az A549 adenokarci-
noma sejtvonal proteomjanak vizsga-
lata eltéré sejttenyésztési feltételek
mellett

Proteomic analysis of the A549 adenocarci-
noma cell line under different cell culture condi-
tions

Témavezetd (supervisor): Turiak Lilla,
Balbisi Mirjam

11:15-11:30

Kovacs Marcel: Synthesis and application of
novel bicyclic (alkyl)(amino)carbene ruthenium
complexes with sterically demanding alkyl gro-
ups

Témavezetd (supervisor): Tuba Rébert

11:30-11:45

Néemeth Marton: Beépitett fesziiltség
és palladium-katalizis: ciklobutén-
szubsztitualt aromas vegyiiletek eloal-
litasa

Built-in strain and palladium catalysis: synthesis
of cyclobutene-substituted aromatic compounds

Témavezetod (supervisor): Tolnai Gergely
Laszlo

11:45-12:00

Szabari Zalan: Hiperelagazasos poligli-
cidol alapu poliuretan térhalok eléalli-
tasa, vizsgalata és in situ képzédo,
fém nanorészecskékkel alkotott, kata-
litikus hatasu nanohibridjeik

Synthesis and investigation of hyperbranched
polyglycerol-based polyurethane networks and
their catalytically active nanohybrids containing
in situ formed metal nanopatrticles
Témavezeto (supervisor): lvan Béla, Ka-
sza Gyorgy, Fecske Déra

12:15-12:30

Varga Szilard Bercel: Uj intermedierek
fejlesztése természetes azetidinek
szintézisehez

Development of new intermediates for the synt-
hesis of natural azetidines

Témavezeto (supervisor): Kotschy And-
ras Miklés, Varga Szilard

Fizikai, elméleti és analitikai kemiai
szekcio, Ortvay-terem (0.81)

Physical, Theoretical and Analytical Chemistry
Section, Ortvay lecture room

09:15-09:30

Csatlés Timea Kinga: Uj heterogén
oszcillalo kémiai rendszerek eléalli-
tasa és tanulmanyozasa

Preparation and investigation of new heteroge-
neous oscillating chemical systems
Témavezeto (supervisor): Csdrgeiné Ku-
rin Krisztina

09:30-09:45

Koller Laszlo Olivéer: Kettos kisérleti-
elméleti megkozelités a polimer-klor-
dioxid kélcséonhatasok megértésehez
pozitron annihilacios élettartam spekt-
roszkopiaval és kvantumkémiai szami-

tasokkal

Combined experimental and theoretical
approach to understanding polymer—chlorine di-
oxide interactions using positron annihilation li-
fetime spectroscopy and quantum chemical cal-
culations

Témavezeto (supervisor): Siivegh Karoly

09:45-10:00

Krasznai Andras Balint: Influence of preci-
pitation on urban cloud condensation nuclei
Témavezeto (supervisor): Salma Imre

10:00-10:15

Pakai Zsolt: NUR spektroszkopia és
statisztika integralt alkalmazasa anali-
tikai célokra: iiditéitalok jellemzése
Integrated application of NMR spectroscopy and
statistics for analytical purposes: characterization
of soft drinks

Témavezeto6 (supervisor): Bodor Andrea

10:15-10:30

Palfi Olivia: Frequency of atmospheric new
particle formation and growth under different
macrocirculatory meteorological conditions
Témavezetod (supervisor): Salma Imre

11:00-11:15
Pusztai Anna: Varosi forrasok hatasa az
ultrafinom aeroszol kililepedésére az

emberi lIégzérendszerben

Effect of urban sources on the deposition of ult-
rafine aerosols in the human respiratory system
Témavezet6 (supervisor): Salma Imre

11:15-11:30
Racsai Balazs: Non-adiabatic mass correcti-

ons for coupled electronic states of diatomic mo-
lecules

Témavezeto6 (supervisor): Matyus Edit

11:30-11:45

Szegedi Krisztian David: Tefratenit kép-
zédés prekurzor anyagaként hasznal-
hato Fe-Ni-P otvozetek elektrokémiai
levalasztasa

Electrochemical deposition of Fe—Ni—P alloys as
precursor materials for tetrataenite formation
Témavezeto (supervisor): Péter Laszlo
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11:45-12:00

Szentpali Gerg6: Az EcSSB fazisszepa-
racioban foszerepet jatszo rendezet-
len fehérjeszakasz NMR spektroszko-
pias jellemzése

NMR spectroscopic characterization of the int-
rinsically disordered protein region playing a
key role in ECSSB phase separation
Témavezetd (supervisor): Bodor Andrea

12:15-12:30

Zatyko Christopher: Potencialoszcilla-
ciok a H;-Pt-kiilonb6z6 brom- és jod-
szarmazekokat tartalmazo rendszerek-
ben

Potential oscillations in H—Pt systems contai-
ning various bromine and iodine derivatives
Témavezetd (supervisor): Csorgeiné Ku-
rin Krisztina

12:30 Eotvos-terem (0.83) Zarszo -
Tarczay Gyorgy, az ELTE Kémiai Inte-
zetének tudomanyos igazgatohelyet-
tese. Closing remarks — Gyoérgy Tarczay de-

puty director for science of the Institute of Che-
mistry.

Az absztraktok megtalalhaték a Keé-

mia TDK honlapjan. The abstracts can be
found on the Chemistry TDK website.

T

TUDOMANYOS DIAKKOR

SIKERES PALYAZATOK /
SUCCESSFUL PROPOSALS

Nemzeti Kutatasi Kivalésagi Pro-
gram / National Research Excel-
lence Programme

Az el6z6 szamban mar beszamoltunk
arrol, hogy Matyus Edit elnyerte a
Nemzeti Kutatasi és Fejlesztési Hivatal
Excellence palyazatat. Az Advanced
kategoriaban intézetiink harom
palyazata is tamogatast nyert el:

In the previous issue, we reported that Edit Mat-
yus had been awarded an Excellence Grant by
the National Research, Development and Inno-
vation Office. In the Advanced category, three
proposals from our Institute were successfully
funded:

Karancsiné Menyhard Dora a ,,Patogén
fehérje-asszociaciok: mutacios és
kornyezeti hatasok, célzott szabalyzas,
gyogyszertervezési koncepciok” cimii
projekttel nyert tamogatast.

A fehérjék miikodése és az emberi
egészség kritikus meértékben fiigg a fi-
noman hangolt fehérje-fehérje kol-
csonhatasoktol, amelyek szabalyoza-
sanak zavara silyos betegségekhez
vezethet, mint példaul az amiloidozis, a
rak vagy a vesebetegségek. Harom tet-
ramer fehérjeszerkezet - a transtiretin,
az acilpeptid-hidrolaz és a podocin -
mélyrehaté tanulmanyozasat tervez-
zik, amelyek vad tipusu formajukban
elengedhetetlenek a homeosztazishoz,

de a kolcsonhatasokban valé rész-

vételhez fontos tulajdonsagaik megval-
tozasa esetén patogénné valnak. A
szerkezeti biologia, spektroszkopia,
krio-elektronmikroszképia, modellezés
és biologiai vizsgalatok alkalmaza-
saval a cél az, hogy atomi felbontassal
feltérképezziikk kolcsonhatasi halé-
zatukat, megértsiikk a funkcionalis
szerkezetet, a hibas feltekerdést és az
aggregaciot vezérl6 mechanizmuso-
kat. A végso cél olyan elvek és ligan-
dumok azonositasa, amelyek mo-
dulaljak ezeket a kodlcsonhatasokat,
gatoljak a betegségeket okozo
variansokat, és informaciéval szol-
galnak a jovobeli gyodgyszerter-

vezéshez.

Déra Karancsiné Menyhard received support for
her project entitled “Pathogenic protein associa-
tions: mutational and environmental effects, tar-
geted regulation, and drug design concepts”
Protein function and human health critically de-
pend on finely tuned protein—protein interactions,
the dysregulation of which can lead to severe
diseases such as amyloidosis, cancer, or kidney
disorders. The project focuses on the in-depth in-
vestigation of three tetrameric protein structures
— transthyretin, acylpeptide hydrolase, and podo-
cin — which are essential for maintaining homeo-
stasis in their wild-type forms but can become
pathogenic when key interaction-related proper-
ties are altered.

By applying methods of structural biology, spec-
troscopy, cryo-electron microscopy, computa-
tional modeling, and biological assays, the aim is
to map their interaction networks at atomic reso-
lution and to understand the mechanisms gov-

erning functional structure, misfolding, and aggre-
gation. The ultimate goal is to identify principles
and ligands that can modulate these interactions,
inhibit disease-causing variants, and provide a
foundation for future drug design.

Szidarovszky Tamas a ,,Molekulak erés
terekben II.” cimii projekttel nyert Ad-
vanced palyazatot.

A kutatasi projekt célja pontos elméleti
modellek kidolgozasa és alkalmazasa
annak feltérképezésére, hogy az erés
elektromagneses terekkel valé kdlcson-
hatas kovetkeztében pontosan hogyan
és milyen folyamatok zajlanak le a mole-
kulakban. llyen fényindukalt folyamatok
példaul a molekulakon belili elek-
tronatrendezodés, az ezeket kiséro
szerkezeti atrendezddés, fényindukalt
kémiai reakciok és mas hasonlo
jelenségek.

A megértés altal lehetéoség nyilik uj
fényindukalt folyamatok tervezésére és
iranyitasara, azaz az altalunk kivant
kémiai folyamatok fénnyel torténé sza-
balyozasara; eddig tiltott kémiai
reakciok beinditasara; létezé reakciok
hatékonyabba tételére; valamint uj
molekulak és anyagok szintetizalasara.
Az anyag elektromagneses sugarzassal
torténoé molekularis szintii manipulalasa
azt jelenti, hogy a kémia térvényeit nem
csupan tudomasul vessziik, hanem ujra
is definialhatjuk, ezzel megteremtve egy
hatékonyabb, zoldebb és sokoldalubb

kémiatudomanyt.
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Tamas Szidarovszky has been awarded an Advanced
grant for his project titled “Molecules in Strong Fields
1.

The aim of the project is to develop and apply precise
theoretical models to map exactly how and what pro-
cesses occur in molecules under the influence of
strong electromagnetic fields. Such light-induced pro-
cesses include, for example, electron rearrangements
within - molecules, the accompanying structural
changes, light-induced chemical reactions, and other
related phenomena.

Understanding these processes opens the door to de-
signing and controlling new light-induced processes,
i.e., directing chemical reactions with light according
to our goals; initiating previously forbidden chemical
reactions; improving the efficiency of existing reac-
tions; and synthesizing new molecules and materials.
Manipulating matter at the molecular level with elec-
tromagnetic radiation means that we do not merely ob-
serve the laws of chemistry, but can redefine them,
creating a more efficient, greener, and versatile chem-

istry.

Csaszar Attila Géza a ,Magmozgasok nagy-
pontossdagu elméleti kémiai szamitasa’
cimii projektjével nyert Advanced palyaza-
tot.

Az elmult mintegy 100 évben a kvan-
tumkémia fokent az elektronok viselkedé-
sének szamitasaban fejlédott rendkiviil
gyorsan. Ezzel szemben az atommagok
mozgasanak pontos szamitasa joval
kevesebb figyelmet kapott, ami akada-
lyozza az egyre kiilonlegesebb molekularis
rendszerek viselkedésének teljesebb
megeértését. A projekt célja ennek a

hianynak a csokkentése olyan uj szamitasi
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modszerek kifejlesztésével és alkal-
mazasaval, amelyek alkalmasak az atom-
magok mozgasat leiré alapegyenletek pon-
tos megoldasara, akar idoben allando, akar
idében valtozo folyamatokrél van szé. igy
olyan, elsdre egymastol tavolinak tiiné
teriiletek kapcsolhatok oOssze, mint a
nagypontossagi és precizios moleku-
laspektroszkopia, az iitkozések elmélete és
a kémiai reakciok sebességének meg-
hatarozasa.
A kutatas az alabbi f6 feladatokra épiil:
. Olyan szamitasi modellek kidol-
gozasa, amelyek nagy
tavolsagokon is pontosan irjak le
a molekulak kozotti erés és
gyenge koélcsonhatasokat.
¢ Az atommagok mozgasat leiro
alapegyenlet megoldasat szolgalé
programok és algoritmusok to-
vabbfejlesztése.
. Olyan modszerek kidolgozasa,
amelyek segitségével pontosan
szamithatok a molekulak spek-
troszkopiai jellemzodi, peéldaul az
elnyelési vonalak eréssége,
szélessége és eltolodasa.
¢ Az elemi kémiai reakciok sebes-
ségenek teljesen kvan-
tummechanikai szamitasa kor-
szerii, szimmetriakat figyelembe
vevo eljarassal.
s A spektroszkopiai halozatok elmé-
letének és az ehhez kapcsolodo

szamitasi modszerek megujitasa.

Attila Géza Csészar has been awarded an Advanced

grant for his project entitled “High-Precision Theoreti-
cal Calculation of Nuclear Motions”

Over the past century, quantum chemistry has devel-
oped extremely rapidly, primarily in calculating the be-
havior of electrons. In contrast, the precise calculation
of nuclear motions has received far less attention,
which hinders a fuller understanding of the behavior of
increasingly complex molecular systems. The aim of
the project is to address this gap by developing and
applying new computational methods capable of
providing accurate solutions to the fundamental equa-
tions describing nuclear motions, whether in time-in-
dependent or time-dependent processes. In this way,
seemingly distant fields such as high-precision and
precision molecular spectroscopy, collision theory,
and the determination of chemical reaction rates can

be interconnected.

The research focuses on the following main tasks:

D Developing computational models that ac-
curately describe strong and weak interac-
tions between molecules over large dis-
tances.

. Further developing programs and algo-
rithms for solving the fundamental equa-
tions governing nuclear motions.

. Developing methods to accurately calcu-
late the spectroscopic properties of mole-
cules, such as the intensity, width, and
shift of absorption lines.

. Fully gquantum mechanical calculation of
elementary chemical reaction rates using

a modern, symmetry-adapted approach.
e Renewing the theory of spectroscopic net-

works and the associated computational
methods.

Kétoldali TET-palyazat / Bilateral
Scientific and Technological Coop-
eration Grant

Az ELTE Kémiai Intézet egy konzorcium tag-
jaként nyert a torok-magyar ipari TET-
palyazaton. A projekt cime: ,Ujgenerdciés
tiizeloberendezések fejlesztése a fokozott
energiahatékonysag és a tiszta energidra
valo attérés érdekében”, a futamideje két év,
2026. januar 1-tol. A projekt teljes magyar
koltségvetése 155 millio Ft, az NKFIH
tamogatas 80 millio Ft, az ELTE-re juto
osszeg 10 millio Ft. A magyar konzorcium
vezetdje a BME Energetikai Gépek és Rend-
szerek Tanszéke (Jozsa Viktor), a magyar
tagjai az ELTE Kémiai Intézete (Turanyi
Tamas) és a Rodek Kft. (Rodek Bence), a
torok partnerek pedig az Oztiryakiler Metal-
ware Inc. (Murat Haci) és a Sakarya Univer-

sity (Hakan Soyhan).

As part of a consortium, the ELTE Institute of Chemistry
has been awarded a Turkish-Hungarian industrial TET
grant. The project is titled “Development of Next-Gen-
eration Combustion Systems for Enhanced Energy Ef-
ficiency and the Transition to Clean Energy” and will run
for two years starting from January 1, 2026. The total
Hungarian budget for the project is HUF 155 million,
with HUF 80 million funded by NKFIH and HUF 10 mil-
lion allocated to ELTE. The Hungarian consortium
leader is the BME Department of Energy Engineering
and Systems (Viktor Jozsa), the Hungarian members
are the ELTE Institute of Chemistry (Tamés Turanyi)
and Rodek Ltd. (Bence Rodek), and the Turkish part-
ners are Oztiryakiler Metalware Inc. (Murat Haci) and

Sakarya University (Hakan Soyhan).
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Egyetemi Kivalosagi Alap /
Excellence Fund of ELTE

Intézetiink munkatarsai idén is sikere-
sen szerepeltek el az Egyetemi Kivalo-

sagi Alap palyazatain.
Our Institute’s staff have been successful in the

University Excellence Fund applications.

Mezé Gabor professzor vezetésével
harmadik alkalommal nyerte el az ELTE
Kémiai Intézet, a HUN-REN-ELTE Pep-
tidkémiai Kutatocsoport és a HUN-
REN-TTK kutatéoibol allé csoport az
Egyetemi Kivalosagi Alap (EKA) Inno-
vacios palyazatat. A mostani palyazat
cime ,,Uj antraciklin-szirmazékok és
terapiara alkalmas formulazasuk fej-
lesztese”, amelyet az egyetem
14.467.800 Ft-tal tamogat 2026-ra. A
csoport a tumorterapiaban alkalmazott
antraciklin-szarmazékok modositasa-
val egy széles hatasspektrumu (pikoM-
nanoM koncentraciotartomanyban) ve-
gyiletcsaladot allitott elé tumortera-
pias céllal, amelyeket szabadalmaz-
tatni kivannak. A vegyiileteket hatasuk
erossegetol fiiggoen mas-mas formula-
zasi modon lehet a leghatékonyabban
alkalmazni. Ezek megallapitasara li-
poszomas és hatéanyag-peptid konju-
gatumokat terveznek, amelyeket in
vitro és in vivo koriilmények kozott fog-
nak vizsgalni. Céljuk, hogy ezaltal a
mai kemoterapiaban alkalmazott ve-
gyiilleteknél hatékonyabb és szelekti-
vebb készitményeket tudjanak eléalli-
tani, amelyek szabadalmaztathatéak

és gyogyszerré fejleszthetok.
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Ugyanezen az alpalyazaton Salma Imre
az ,Innovativ eljarasok a hazai levego-

kornyezet mindsitésében és szabalyo-
zasaba” cimi palyazataval nyert,
amelynek témajat az adja, hogy az EP
2024/2881 iranyelve az ultrafinom reé-
szecskék koncentraciojat felvette a le-
vegomindséget jellemz6 komponensek
kozeé. A mérésekhez azonban nem hata-
rozott meg modszert, pedig a miiszere-
zettség és a kiértékelés jelentosen el-
tér az eddigi elvektél és rendszertol. A
projekt keretében mérési eljarasrendet
és helyes laboratériumi gyakorlatot
dolgoznak ki a szabalyozasi szakembe-
rek szamara, illetve hands-on tréninget

szerveznek szamukra.

Professor Gabor Mez4 led a team from the ELTE
Institute of Chemistry, the HUN-REN-ELTE Pep-
tide Chemistry Research Group, and researc-
hers from HUN-REN-TTK to successfully secure
the University Excellence Fund (EKA) Innovation
Grant for the third time. The current project is tit-
led “Development of New Anthracycline Deriva-
tives and Their Therapeutically Applicable For-
mulations” and has been supported with HUF
14,467,800 by the university for 2026 (grant ID:
2025/041-P074-1). The group developed a
broad-spectrum compound family (in the picoM—
nanoM concentration range) by modifying
anthracycline derivatives used in tumor therapy,
which they intend to patent. Depending on their
potency, the compounds can be applied most ef-
fectively using different formulation methods. To
determine this, liposomal and active substance—
peptide conjugates are being designed for test-
ing under in vitro and in vivo conditions. The goal
is to produce more effective and selective formu-
lations than current chemotherapy agents, which
are patentable and suitable for drug develop-
ment.

On the same sub-grant, Imre Salma won with the
project “Innovative Methods for Assessing and
Regulating Domestic Air Quality”, motivated by
the EP 2024/2881 directive, which added ultra-
fine particle concentrations to air quality indica-
tors. However, the directive does not specify
measurement methods, even though instru-
mentation and evaluation differ significantly from
previous principles and systems. Within the pro-
ject, measurement protocols and good labora-
tory practices are being developed for regulatory
experts, and hands-on training sessions will be
organized for them.

Daru Janos (“top” kategoria), Beéni
Szabolcs, Csaszar Attila, Csomos At-
tila, Salma Imre és Turanyi Tamas
(D1/Q@1 kategoria) kiemelkedd presz-
tizsii tudomanyos publikacioi alapjan
benyujtott palyazatat dijaztak.

Based on their outstanding, high-prestige scien-
tific publications, the grant was awarded to Ja-
nos Daru (“top” category), Szabolcs Béni, Attila
Csészar, Attila Csomos, Imre Salma, and Tamas
Turanyi (D1/Q1 category).

Az Egyetemi Kivaléosagi Alap tamogata-
saval Prof. Burkhard Luy (KIT, Karls-
ruhe, Németorszag), az NMR-spektrosz-
kopia elismert szakértdje 2026-ban hat
hénapot tolt az ELTE Kémiai Intézeté-

ben, Bodor Andrea vendégeként.

Supported by the University Excellence Fund,
Prof. Burkhard Luy (KIT, Karlsruhe, Germany), a
renowned expert in NMR spectroscopy, will
spend six months at the ELTE Institute of Che-
mistry in 2026 as a visiting researcher hosted by
Andrea Bodor.

MUNKATARSAINK KIEMELT
ELOADASAI /
DISTINGUISHED
PRESENTATIONS BY OUR
COLLEAGUES

Munkatarsaink és doktoranduszaink szamos
eléadast tartanak hazai és nemzetkozi konfer-
enciakon. Terjedelmi korlatok miatt itt
csupan a 2025. szeptember kezepétél De-
cember kozepéig terjedd idoészakban
nemzetkozi konferenciakon tartott meg-
hivott eléadasokat és mas egyetemeken
bemutatott szeminariumi eléadasokat is-

mertetjiik.

Our colleagues and graduate students pre-
sent at numerous domestic and international con-
ferences. Due to space constraints, we will only
outline the invited presentations given at inter-
national conferences and seminar talks held at
other universities during the period from mid-
September to mid-December, 2025.

A major professional event was the inaugural con-
ference of the Hungarian CryoEM Platform and

the associated Cryo-Electron Microscopy Deve-
lopment Workshop, held in Szeged on 14-15 Oc-
tober 2025. Members of the HUN-REN-ELTE
Protein Modelling Research Group and the ELTE
Laboratory of Structural Chemistry and Biology—
Déra Menyhard, Anna Kiss-Szeman, Imre Jakli,
Daniel Horvath, and Andras Perczel—participated
as invited speakers, presenting their latest rese-
arch results and discussing potential applications
of a planned new instrument. The event marked
an important milestone in the coordination of nati-
onal cryo-electron microscopy infrastructure and
structural biology research in Hungary.
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At the Szilard Led Colloguium of the Institute of

Physics at Technical University of Budapest
(BME), held on 11 November 2025, Edit Matyus
delivered a lecture on the latest results of the
Molecular Quantum Electrodynamics Research

Group.

On 13 November 2025, Péter Szalay gave a

seminar at RWTH Aachen University entitled

“Molecular Conductivity: The Chemist’s View”.

Viktor Mihucz served as a keynote speaker at
the 17th Rio Symposium on Atomic Spectro-
metry (RSAS), held between 9 and 14 November
2025 in S&o Pedro, Brazil.

Between 20 and 21 November 2025, Szabolcs
Béni was an invited speaker at the VI Internatio-

nal_Scientific Congress of the Association of

Pharmacists of Azerbaijan in Baku, where he
was also elected an honorary member of the

Azerbaijani Pharmaceutical Society.

On 4 December 2025, Imre Salma delivered an
invited lecture as part of the MTA200 event se-

ries at the conference “Meteorology’s Response

to Environmental Challenges” (51st Meteorologi-

cal Scientific Days), entitled “Climatic and Health
Implications of Atmospheric Nucleation”, co-
authored with M. Vérésmarty, T. Weidinger, and
J. Rohonczy.

Gyodrgy Tarczay was an invited speaker at the

Pacifichem congress held in Honolulu between

15 and 20 December 2025, where he presented
in the session “Recent Advances and Future

Developments in Solid Matrix Isolated Species.”
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ROVID HIiREK /
SHORT NEWS

A TTK 2. Innovacioés Piac és Karriernap

keretében Intézetiink keét, miiszerbe-
mutatoval egybekotott workshopot tar-
tott 2025. oktober 1-jén. A BpART La-
boratorium angol nyelvii, egész napos
eléadoi lilést és workshopot szervezett
Advances in aerosol science: Bridging
research to urban air quality and cli-
mate solutions cimmel, harom kiilfoldi
és két magyarorszagi eléado részvéte-
lével, mintegy 30 f6s hallgatosag elott.
A rendezvénysorozat részeként Karan-
csi Tamas (Ambimass Kft.) és Schlos-
ser Gitta (ELTE TTK Kémiai Intézet,
Analitikai Kémiai Tanszék) Ambiens t6-
megspektrometrias modszerek a klini-
kai diagnosztikaban cimmel tartott

workshopot és miiszerbemutatot.

As part of the Faculty of Science’s 2nd Inno-
vation Market and Career Day, our Institute or-

ganized two workshops accompanied by instru-
ment demonstrations on 1 October 2025. The
BpART Laboratory held a full-day, English-
language speaker session and workshop entit-
led Advances in aerosol science: Bridging rese-
arch to urban air quality and climate solutions,
featuring three international and two Hungarian
speakers and attended by around 30 partici-
pants. Within the same programme, Tamas Ka-
rancsi (Ambimass Ltd.) and Gitta Schlosser (Ins-
titute of Chemistry, ELTE Faculty of Science, De-
partment of Analytical Chemistry) organized a
workshop and instrument demonstration entitled

Ambient mass spectrometric methods in clinical
diagnostics.

Béres Kende, aki nemrég védte meg
doktori disszertacidojat az ELTE Hevesy
Gyorgy Kémiai Doktori Iskolaban, el-

nyerte a Junior Prima Dijat ,,Magyar Tu-

domany” kategoriaban. A rangos elis-
merést a Magyar Fejlesztési Bank idén
tizenkilencedik alkalommal adta at a
Magyar Tudomanyos Akadémia épiile-

tében.

Kende Béres, who recently defended his PhD
dissertation at the Hevesy Gyorgy Doctoral
School of Chemistry at ELTE, received the Ju-
nior Prima Award in the category “Hungarian Sci-
ence”. The prestigious prize was presented for
the nineteenth time by the Hungarian Develop-
ment Bank at the headquarters of the Hungarian
Academy of Sciences.

2025 szeptemberében az MTA Doktori
Tanacsa az MTA doktora cimet adoma-
nyozta Szidarovszky Tamasnak, a Kémi-
ai Intézet munkatarsanak. Doktori érte-
kezése molekularis jelenségek és folya-
matok elméleti vizsgalatarél szamol be,
harom f6 teriiletre 6sszpontositva: mo-
lekulak lézerterekben, polaritonkémia

és elméleti molekulaspektroszkopia.

In September 2025, the Doctoral Council of the
Hungarian Academy of Sciences awarded the

title Doctor of the Hungarian Academy of Scien-
ces to Tamas Szidarovszky, researcher at the Ins-
titute of Chemistry. His doctoral thesis presents a
theoretical investigation of molecular phenomena
and processes, focusing on molecules in laser fi-
elds, polariton chemistry, and theoretical molecu-
lar spectroscopy.

Tizennyolc honap kényszerii leallast ko-
vetoen ismét mikkodik a 700 MHz-es
NMR késziilek, a magnes sikeres csere-
jét kovetoen. Az ujraiizemelést Bodor

Andrea és munkatarsai végezték el.

After an enforced shutdown of 18 months, the 700
MHz NMR spectrometer is operational again fol-
lowing the successful replacement of the magnet.
The recommissioning was carried out by Andrea
Bodor and her colleagues.

Az Inforadié Szigma - a holnap vilaga

cimii miisoranak 2025. oktéober 21-i ada-

saban Matyus Edit beszélt a Molekularis
Kvantum-elektrodinamika Kutatécso-
port munkajarodl és legujabb projektjei-

rol.

In the 21 October 2025 episode of the Inforadid
programme Szigma — the world of tomorrow, Edit
Matyus presented the work and latest projects of
the Molecular Quantum Electrodynamics Rese-
arch Group.

35


https://physics.bme.hu/kollokvium
https://www.rwth-aachen.de/go/id/a/?lidx=1
https://eventos.galoa.com.br/8o-espeqbrazil-e-17o-rsas/page/6769-speakers
https://azepha.com/en/konqress/vi-beyn%c9%99lxalq-elmi-konqress/
https://azepha.com/en/konqress/vi-beyn%c9%99lxalq-elmi-konqress/
https://mta.hu/esemenynaptar/2025-12-04-a-meteorologia-valasza-a-kornyezeti-kihivasokra-51-meteorologiai-tudomanyos-napok-5958
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https://pacifichem.org/
https://ttk.elte.hu/innovacios_piac_2025
https://ttk.elte.hu/ii-innovation-fair-and-career-day-at-elte-faculty-of-science
https://ttk.elte.hu/ii-innovation-fair-and-career-day-at-elte-faculty-of-science
https://www.primaprimissima.hu/ismet-fiatal-tudosokat-dijazott-a-magyar-fejlesztesi-bank/
https://real-d.mtak.hu/1657/
https://real-d.mtak.hu/1657/
https://infostart.hu/inforadio/szigma-a-holnap-vilaga/adasok/2025/10/21/a-szigma-a-holnap-vilaga-2025-oktober-21-ei-adasa
https://infostart.hu/inforadio/szigma-a-holnap-vilaga/adasok/2025/10/21/a-szigma-a-holnap-vilaga-2025-oktober-21-ei-adasa

Prof. Trond Saue (Laboratoire de Chi-

mie et Physique Quantiques, CNRS/Uni-
versité de Toulouse) a Molekularis
Kvantum-elektrodinamika Kutatocso-
port vendége volt 2025. november 12
és 13 kozott, és két eléadast tartott

szeminariumi keretek kozott.

Prof. Trond Saue (Laboratoire de Chimie et Phy-
sique Quantiques, CNRS/Université de Toulo-
use) visited the Molecular Quantum Electro-
dynamics Research Group on 12—-13 November
2025, where he delivered two seminar lectures.

Daru Janos és Vesztergom Soma Ka-
runk képviseletében részt vettek a

POSTECH egyetemen tett latogatason.

Janos Daru and Soma Vesztergom represented
the Faculty during an official visit to POSTECH

University.

Az MTA Kozoktatas-fejlesztési Kuta-
tasi Programja 2021-2025 kozo6tti ered-
ményeit 2025. december 3-an mutattak
be az Akadémia székhazaban. Az ELTE
Kémiai Intézetében miikodé MTA-ELTE
Kutatasalapu Kémiatanitas Kutatocso-
port projektjének eredményeit Szalay
Luca ismertette, aki atvette a program
sikeres lezarasaert jaro elismero okle-

velet.

The results of the Hungarian Academy of Scien-
ces’ Public Education Development Research
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Programme for the period 2021-2025 were
presented on 3 December 2025 at the
Academy’s headquarters. The outcomes of the
project conducted by the MTA-ELTE Research-
Based Chemistry Teaching Research Group at
the Institute of Chemistry, ELTE, were presented
by the group leader, Luca Szalay, who also re-
ceived a certificate of recognition for the suc-
cessful completion of the programme.

A Szent Antal Esztergomi Ferences
Gimnazium és Kollegium nyolcadik
osztalyos, kémia szakkoros diakjait
latta vendégiil az MTA-ELTE Lendiilet
lonmobilitas-tomegspektrometria Ku-
tatéocsoport egy interaktiv workshop

keretében 2025. december 1-jén.

On 1 December 2025, the MTA-ELTE Momen-
tum lon Mobility Mass Spectrometry Research
Group hosted eighth-grade chemistry club stu-
dents from the Szent Antal Franciscan Secon-
dary School and Boarding School of Esztergom

for an interactive workshop.

December 2-an adtak at az ELTE Ter-
mészettudomanyi Karan az ELTE Ke-
mia Okoslabort (SuperSmartLab), a Ké-

miai Intézet nemzetkozi szinten is

egyediilalldé, ultramodern oktatasi labo-

ratéoriumat. A sajtéonyilvanos megnyitén

Hanko Balazs kultaraeért és innovacio-
ért felelos miniszter, Darazs Lénard, az
ELTE rektora, Scheuer Gyula kancellar
és Kacskovics Imre, az ELTE TTK dé-
kanja avatta fel az uj létesitmeényt. A la-
bor a vegyészképzést legmodernebb di-
gitalis eszkozokkel, mesterségesintel-
ligencia-alkalmazasokkal és automati-
zalt mérdrendszerekkel tamogatja. A
60 f6 befogadasara alkalmas oktatasi
tér valos ideji e-learning megoldaso-
kat, vezeték nélkiili mérdéeszkozoket
és integralt adatgyiijtést alkalmaz, mi-
kozben modern készségek - példaul
Python-alapu adatfeldolgozas és auto-
matizalt laborfolyamatok - elsajatita-
sat is lehetové teszi. A fejlesztés része-
ként és a Richter Gedeon NyRT vala-
mint a Lenovo Magyarorszag tovabbi
tamogatasaban egy multifunkcios, hib-
rid oktatasra alkalmas terem: a Rich-
ter-terem is megvaldsult. Ezzel parhu-
zamosan, az ELTE finanszirozasaban

megujult a fizikai kémiai és a szerves

kémiai preparativ oktatélaboratérium

On 2 December, the ELTE Faculty of Science
inaugurated the ELTE Chemistry SuperSmartLab,
an ultramodern teaching laboratory of the Institute
of Chemistry that is unique even by international
standards. At the public opening ceremony, the
new facility was inaugurated by Balazs Hanko, Mi-
nister for Culture and Innovation, Lénard Darazs,
Rector of ELTE, Gyula Scheuer, Chancellor, and
Imre Kacskovics, Dean of the ELTE Faculty of
Science. The laboratory supports chemistry edu-
cation with state-of-the-art digital tools, artificial in-
telligence applications, and automated measure-
ment systems. The teaching space, accommo-
dating up to 60 students, applies real-time e-lear-
ning solutions, wireless measurement devices,
and integrated data acquisition, while enabling the
acquisition of modern skills such as Python-based
data processing and automated laboratory
workflows. As part of the development, and with
additional support from Gedeon Richter Plc. and
Lenovo Hungary, a multifunctional room suitable
for hybrid education, the Richter Room, was also
established. In parallel, the physical chemistry
and organic chemistry preparative teaching labo-
ratories were renewed with funding from ELTE.

December 15-én Szalay Péter megtar-
totta székfoglalo eléadasat a Magyar
Tudomanyos Akadémian ,Kvantumke-
miaval a molekulak nyomaban: méd-

szertantol az alkalmazasokig” cimmel.

On 15 December, Péter Szalay delivered his inau-
gural lecture at the Hungarian Academy of Scien-
ces entitled “Tracing molecules with quantum
chemistry: from methodology to applications.”
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https://dirac.ups-tlse.fr/saue/
https://dirac.ups-tlse.fr/saue/
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https://www.palyazat.gov.hu/hirek/nemzetkozi-szinten-is-egyedulallo-fejlesztest-adtak-az-elte-n-decemberben
https://www.palyazat.gov.hu/hirek/nemzetkozi-szinten-is-egyedulallo-fejlesztest-adtak-az-elte-n-decemberben
https://www.youtube.com/watch?v=udIpkm413vo
https://www.youtube.com/watch?v=udIpkm413vo
https://www.youtube.com/watch?v=-R-2vKLfU4Q

Intézetiink munkatarsa, Csaszar Attila
a ScholarGPS 2025-6s rangsoraban a
vilag kutatoéinak legjobb 0,05%-aba ke-
rillt, kiemelked6 publikacios teljesit-
ménye és tudomanyos hatasa alapjan.
A rangos nemzetkozi értékelésben
»Highly Ranked Scholar - Lifetime” mi-
ndsitést kapott, és #1 helyezést ért el
a konformerek szakteriiletén. A Scho-
larGPS mesterséges intelligencian ala-
pulé elemzése tobb mint 30 millié ku-
tatéo munkajat hasonlitja ossze vilag-

szerte.

Attila Csaszar, a member of our Institute, was
ranked among the top 0.05% of researchers
worldwide in the 2025 ScholarGPS ranking,
based on his outstanding publication record and
scientific impact. In this prestigious international
evaluation, he received the distinction “Highly
Ranked Scholar — Lifetime” and achieved the #1
position in the field of conformers. The Scho-
larGPS assessment uses artificial intelligence—
based analysis to compare the work of more
than 30 million researchers worldwide.
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