PhD hallgatok anyagtudomanyi napja XXIV

Materials science day XXIV of PhD students

Absztraktkotet

Book of abstracts

2024. november 18.

Veszprém, Pannon Egyetem

Veszprém, University of Pannonia



2024. november 18.
Veszprém, Pannon Egyetem

PhD hallgatok anyagtudomanyi napja XXIV

Materials Science Day XXIII of PhD Students

Szervez6k / Organizers:

MTA Mdszaki Kémiai Tudomanyos Bizottsdg, Anyagtudomanyi és Szilikatkémiai
Munkabizottsaga / Scientific Committee for Technical Chemistry and the Working
Committee of Materials Science and Silicate Chemistry of the Hungarian Academy of
Sciences

MTA VEAB Szilikattechnoldgiai és Anyagtudomanyi Munkabizottsaga / Working Committee
of Silicate Technology and Materials Science of The Veszprém Academic Commission of the
Hungarian Academy of Sciences

Pannon Egyetem, Meérnoki Kar, Mdszaki Tudomanyok Kutatd-Fejleszt6 Kozpont,
Anyagmérnoki Intézeti Tanszék / University of Pannonia, Faculty of Engineering, Research
and Development Centre for Engineering Sciences, Department of Materials Engineering

Konferencia titkar / Conference secretary:

Sodsné Dr. Balczar Ida

Egyetemi adjunktus / assistant professor

Anyagmérnoki Intézeti Tanszék / Department of Materials Engineering
Pannon Egyetem / University of Pannonia

Az 6sszefoglaldk sorrendje az el6adasok idérendjét koveti. / The order of the summaries
follows the chronological order of the presentations.

A hallgaték dltal bekildott 6sszefoglaldkat a szervez6k minden tovdbbi korrektara nélkal
teszik kozzé. / The organisers published the abstracts submitted by students without any
further proofreading.

Utolsé médositas / Last modification: 2024. november 20.

VI



2024. november 18.
Veszprém, Pannon Egyetem

Tartalomjegyzék

MINTAELOKESZITESI TECHNIKAK 6SSZEHASONLITASA 21°PB ES 2°PO MEGHATAROZASARA

TALAJMINTAKBAN ......covtiieeneeeeessessssasssassssssssssssssstssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssnss 1
NovAk MATE*Y, VINCZE DANIEL, LORDFORD TETTEY-LARBI, TOTH GERGELY, TUVSHINSAIKHAN GANBATAAR, TOTH-
BODROG! EDIT, CSORDAS ANITA, KOVACS TIBOR ..cvvuueiertieeeertieeeetueeeetteeestnneeeesnneessnnnesernnnesssnnsesssnnsesennnns 1

FAJLAGOS RADON EXHALACIO ES RADON EMANACIO MEGHATAROZASA DUNANTULI

TALAJMINTAKBOL ......ccueeerreereeeneeesesseesseessesssssssnsssessssssssssssssssnsssensessssssssnsssensssssssssnsnssssssssessssensssnsnns 2
TOTH GERGELYY, NovAk MATEY, HomOKI ZsoLT?, TETTEY-LARBI LORDFORD?, TOTH-BODROGI EDIT, CSORDAS
ANITAL KOVACS TIBORY.....veevieteeteceteecte et ctee et et et ete e et e et e et e enaeeneeenaeenseenseenseenreenseereebeereenreenns 2

THE BACKGROUND, THE METHOD AND THE RESULTS OF THE SOIL RADON POTENTIAL EXAMINATIONS
ON THE TERRITORY OF HUNGARY ....cuiituetueirennereeirencrenieenncraniesnsersssessssssssessscssssssssssssssssssssssssnssssnssssssssns 3
ZsoLT HoMoki*%2, AGNES SZIGETIY, GERGELY TOTH?, ANITA CSORDAS?, TIBOR KOVACS® ....vvveeeeeveeveeeeeeenes 3

RADIOLOGICAL ASSESSMENT OF SURFACE WATER RESOURCES WITHIN GOLD MINING AREAS,

GHANA ... eeeeeercceettteteeeeeeeeteeeenasssseeseeeannsssssssssessssssssssssseessnssssssssssessnsssssssessessnssssssssesssnnnsssssssesssnnnnnnes 4
ESTHER OSEI AKUO-KOY*, SERWAA ADJEI-KYEREME, LORDFORD TETTEY-LARBI, TUVSHINSAIKHAN GANBAATAR,
THOMAS ONUMAH, ANITA CSORDAS AND TIBOR KOVACS ...cvvuuereriieeerriieeertieessteesesneerssneeesssnsesssnneesernneens 4

GROSS ALPHA AND BETA ACTIVITY SCREENING IN WATER: A BASELINE STUDY IN THE VICINITY OF A
GOLD MINE IN GHANA .....centitiiiiiisnstentiiisisssssssesssisssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsans 5
LORDFORD TETTEY-LARBIV*, ESTHER OSEI AKUO-KO, TUVSHINSAIKHAN GANBAATAR, GERGELY TOTH, MATE

NoVAK, SERWAA ADJEI-KYEREME, THOMAS ONUMAH, EDIT TOTH-BODROGI, TIBOR KOVACS......uvvvvniivniinniinnnns 5

POTASSIUM AND ESSENTIAL MINERAL PROFILING IN LIPPIA MULTIFLORA AND BRIDELIA FERRUGINEA:

IMPLICATIONS FOR HYPERTENSION TREATIMENT .....ccccirvnnniriiniissssnnnenesisssssssssensssssssssssssssssssssssssssssssssses 6
SERWAA ADJEI-KYEREMEY*, LORDFORD TETTEY-LARBI, ESTHER OSEI AKUO-KO, TUVSHINSAIKHAN GANBAATAR,
GERGELY TOTH, MATE NOVAK, THOMAS ONUMAH, EDIT TOTH-BODROGI, TIBOR KOVACS.....vivvveeeeirieeeerieeen, 6

DETERMINATION OF BIOACCESSIBILITY OF RADIONUCLIDES IN HERBAL MEDICINES FOR INTERNAL

DOSE ASSESSIMIENT ....ccoiiiinnreriiiiiissssnseensnimsssssssssessssssssssssssesssssssssssssssssssssssssssnsesssssssssssssssssssssssssssnnssssssss 7
THOMAS ONUMAH*1, LORDFORD TETTEY -LARBI 1, ESTHER OSIE AKUA-KO?, SERWAA ADJEI-KYEREME %, DAVID
KPEGLO? FRANCIS OTO0?, EVA TABUAA GYAMFIZ, TOTH-BODROGI EDITY, TIBOR KOVASY ....oooeveevreeeeee e 7

MULTIPHYSICS SIMULATION OF BAFFLED SEDIMENTATION TANK FOR OILY WASTEWATER PRIMARY
TREATMENT USING NANOPARTICLES ADDITIVES .....cuittuiiteiitnnereecrnnirenserasessnsernssssnscsassssnsesassssssssnssssnsns 8
MUSTAFA HATHAL® L, VIOLA SOMOGYI ...ttt ettt ettt e e ettt e s et e s s et e e s s eaae e e s sabaeessenaeeens 8

DEVELOPMENT OF ECO-FRIENDLY CERAMIC FOAM GLASS USING BOTTOM ASH FROM INDUSTRIAL

WASTE INCINERATOR & SODA-LIME-SILICA WASTE GLASS.......citceiettmeierennncerenseeerensscerenssesssnsssssenssessanes 9
AKERELE AYODEJI USMAN L2, POLISKA CSABAY ...ttt eeeee e et eeveeeeteeeeteeeseeeeseeeesereesareesssenesereesareesareesas 9
LEVENDULA ILLOOLAJ KINYERESE KULONBOZO MODSZEREKKEL .......cevrueerenervenernnserensesessssessssessesesennene 10
PREINER SARA*, DR. PETHO DORA, DR. MISKOLCZI NORBERT vvvuuvieiirrititieeeereeerrinseeesserssriiseeessesssnnnnnnes 10



2024. november 18.
W\ BEE v ,
/F.s Veszprém, Pannon Egyetem

W

HIDEGHENGERLES MODELLEZESI LEHETOSEGEI ARAMVONAL MODELLEL AL LEMEZ ESETEN.......cceenen.. 11
JANOS GYORGY BATORFI®IZ, JURII SIDORY ...ttt ettt ettt ettt ettt st e st e et e sebeesateesbeesbee e e 11

ACEL FELULETEN KIALAKITOTT MOLIBDATOS VASFOSZFAT KONVERZIOSRETEG VIZSGALATA GD-OES
ELEIVIZESSEL ..v.eveeueiueineeseeseineseeseessesesseeseessessesseesesssessessessssssesessesstsssensesseessessessesssessessessesssensossessesssons 12
NAGYNE FEKETE MONIKA®Y, TOROK TAMAS ISTVANZ .....vvveiirieitiecteeestee et seve e et e esaeeesaeeesaveesnneeesrane e 12

MACHINE LEARNING-BASED PRODUCT QUALITY ESTIMATION WITH TIME DELAY-BASED FEATURE

SELECTION IN INDUSTRIAL MDI PRODUCTION .....cccttuietenerenerenerenncrencesncrassessscssssessscsassessssssssssssssnssens 13
GERGELY HORVATH 12, VILABOY JOSE TRUJILLOZ, ZOLTAN KOZAR?, JOZSEF RETI?, TAMAS VARGAY, ALEX KUMMER®
................................................................................................................................................. 13

CVD RECEPTURAK ES A BEVONATOLASI KORNYEZET VIZSGALATA A BEVONATOLASI HATEKONYSAGOT

ELORE BECSLO RENDSZER KIFEJLESZTESE CELJIABOL .....ucoveevenerrirrereeetseeseeseeseeeseessssesseseesessesssseseeseons 14
KOVER LASZLO MARK*, DR. GYURIKA ISTVAN GABOR, DR. KORIM TAMAS ....ceeevviviiiiiieeeeeeeeiiineeeeereesnnnnnes 14

HIBRID HABOSITO RENDSZER ALKALMAZHATOSAGANAK VIZSGALATA VEGYES MUANYAG HULLADEK
IVIATRIXBAN ....veeveireireeereesteseesseeseestessesseeseessessessessesssessessesstsnsessessesntensessessesssessessesseensessessesseensessessesneens 15
SZABO VERONIKA ANNA 1, DOGOSSY GABOR 2 ..eeeeeeeeeeeeeeeeeeeeeeaeeeeeueeeseeesaeeesateeeaeeeseeesareesaeeeseeeenaneas 15

A HEGESZTESI VARRATOK VIZSGALATANAK KITERJESZTESE, LEPESEK A DIGITALIS IKERTECHNOLOGIA

PREPARATION OF METAL SULFIDE/G-CsN; NANOCOMPOSITE FOR VISIBLE-LIGHT PHOTOCATALYTIC
DEGRADATION OF ORGANIC POLLUTANTS...cceuutiieetttteemnneereeerreennssssseesseessssssssssssssssssssssssssssssnssssssssssssans 17
SHOAIB MUKHTAR*, ERZSEBET SZABO-BARDOS, OTTO .uuuuiieiiiiriiiiieeeeeeeririeseeeeseessinessesessesssnnneseeessssssnns 17

ELECTROCHEMICAL SENSORS BASED ON METAL OXIDE NANOMATERIALS FOR THE QUANTIFICATION
OF CYANIDE IN FROTH FLOTATION AND HYDROMETALLURGICAL SAMPLES.......ccccctviirnncrennrrncrenceennens 18
JUAN HIDALGO ™, JAVIER VILASO?, ILDIKO GALAMBOS?, IVAN REYESZ, LUIS HIDALGO? ......vvivieeeiieceiceeeeiecee i 18



y 2024. november 18.

b=t y
2\ [ 3 Veszprém, Pannon Egyetem
Wi

MintaelSkészitési technikak 6sszehasonlitasa 2:°Pb és 2'°Po meghatarozasara talajmintakban

Novak Maté*, Vincze Daniel, Lordford Tettey-Larbi, Téth Gergely, Tuvshinsaikhan Ganbataar,
Téth-Bodrogi Edit, Csordds Anita, Kovacs Tibor

Pannon Egyetem, Bio-, Kérnyezet- és Vegyészmérnéki Kutatd-Fejleszté K6zpont, Radiokémiai és Radiodkoldgiai
Intézeti Tanszék

*novak.mate@phd.mk.uni-pannon.hu

Kutatémunkdnk soran kilonbozé mintaelSkészitési modszereket teszteltlink azzal a céllal,
hogy laboratériumunkban a 2Po és ?'°Pb radionuklidok aktivitdiskoncentracidjdnak mérését
fejleszteni tudjuk. Ezek a radioaktiv izotopok a természetben a 2*3U bomlési lanc tagjaiként fordulnak
el6. Mind a két radionuklid esetében az esetleges magasabb aktivitdskoncentracié a kérnyezetben
egészségligyi kockazatot jelenthet a lakossag szamara, ezért a kornyezeti monitoringjuk fontos
feladat. Mivel a legtobb, szakirodalomban megtaldlhaté mintael6készitési modszer a két radionuklid
egy-mas mellett toérténé meghatdrozdsat teszi lehet6vé, ezért mi is ezen a vonalon indultunk el.

A 21°%Pg esetében, amely a tanszékiinkdn az egyik leggyakrabban vizsgélt izotép, a f6 célunk az
volt, hogy a mintael6készités idGtartamat, amely kombindlt savas feltarassal tobb nap is lehet, mik-
rohulldmu feltards alkalmazdsdval néhany drara csokkentsik. A feltarast kovetGen készitett torzs-
oldatbdl spontan depozicids eljardssal levalasztottuk a poldéniumot egy nikkel tartalmd acéllemez
fellletére. Az igy elkészitett forrast félvezets (PIPS) detektoros alfa-spektrometridval mértik.

Tanszékiinkdn a Pb-210 meghatdrozasa a Po-210 mérésén keresztil torténik. A forraskészitést
kovetéen a polédnium-mentes torzsoldatot félretessziik, és megvarjuk, hogy a két izotép kozott
bedlljon a szekuldris egyensuly (nagyjdbdl 1 év alatt). Ezt kdvetSen ismételten Po-210 forrast
készitlink az oldatbdl, mely alapjdn a Pb-210 koncentracid meghatarozhatd. Az 6lom esetében tehat
a célunk egy direkt moédszer kidolgozdsa volt, ahol a mintabdl kézvetlenil az Pb-210 izotdpot
valasztjuk el.
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Fajlagos radon exhalacio és radon emanacié meghatarozasa dunantuli talajmintakbdl

Téth Gergely, Novak Matél, Homoki Zsolt!, Tettey-Larbi Lordford?, Téth-Bodrogi Edit?,
Csordas Anital, Kovacs Tibor?!

Radiokémiai és Radiobkoldgiai Intézeti Tanszék, Pannon Egyetem, Veszprém

*toth.gergely@mbk.uni-pannon.hu

Ebben a tanulmanyban Magyarorszag Dunantuli régidjabdl szarmazd talajmintak fajlagos Rn-
222 exhaldcids ratajat és emanacids tényezéjét hatdroztuk meg. A 145 kijel6lt mintavételi pont
lakott telepiilések teriletén, illetve a telepiilések kozvetlen hatdrdban helyezkedett el, mivel
vizsgdlatunk a jelenleg megvalosuld Nemzeti Radon Cselekvési Terv kiegészit6 méréseként is szolgal.
A terv elkészitése és végrehajtdsa Eurdpai Unios kotelezettség, melynek célja a magyarorszagi radon-
helyzet felmérése. Jelen munka végrehajtdsa a cselekvési tervben nem szerepel, viszont annak
kiegészitését, a helyzet pontosabb leirdsat szolgalja.

A fajlagos exhalacids rata meghatarozasa zart akkumulacids kamras maédszerrel tortént. Az
el6készitett talajmintakat egy Uveg kamraba helyeztik, lezartuk, majd néhany nap elteltével
meghataroztuk a kamra légterében |év6 Rn-222 aktivitdskoncentracidjat AlphaGUARD radon
monitorral. A minta tdmege és az eltelt id6 ismeretében a radon fajlagos exhalacidja szamithatd.

A fajlagos exhalaciés eredmények 1,02 mBg/kgh és 275,63 mBq/kgh k6zott helyezkednek el.
Az vizsgalt talajmintak emanacids faktoranak értékei 0,01 és 0,79 kozott taldlhatdak. A magasabb
exhalacids értékek mészkéves, mészk6margas talajok esetében, mig az alacsonyabb ratdk a
homokos, folyami lledékes talajtipusok esetében fordultak eld.

Kulcsszavak: Rn-222, AlphaGUARD, Rn-222, kilégzés, emanacios tényezd
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The Background, the Method and the Results of the Soil Radon Potential Examinations
on the Territory of Hungary

Zsolt Homoki*'?, Agnes Szigeti!, Gergely Téth?, Anita Csordas?, Tibor Kovacs?

INational Center for Public Health and Pharmacy (NNGYK), Budapest
2 Chemical Engineering and Material Sciences Doctoral School, University of Pannonia, Veszprém
3 Institute of Radiochemy and Radioecology, University of Pannonia, Veszprém

*homoki.zsolt@nngyk.gov.hu

The radon is a radioactive noble gas, which is responsible for 3-14% of all incidences of
developing lung cancer according to WHO Radon Handbook. The radon is invisible, colourless, and
odourless. It can primarily accumulate in significant amounts only in confined spaces where the
ventilation rate is low and the radon ingress speed is high. Such typical places are the buildings,
underground cavities (mines, caves) and thermal spas. The radon in the buildings originates primarily
from the soil underneath the house. The building material can also have some contribution to its
level. Thus, the radon concentration of the soil is an important factor. The gas permeability of soil is
another important parameter, which provides information on how easily the radon gas came out
from the soil. Using these parameters, we can calculate the so-called geogenic radon potential (GRP)
value. This parameter is applicable to characterise the soil originated radon risk potential of an area.

The National Public Health Center of Hungary launched a comprehensive, nationwide
radiation health program focusing on radon in 2021. The program is supported financially by the
government. The main goal of the program is to get an idea about the magnitude and spatial
distribution of radon sources and the radon exposure of the general Hungarian population. An
additional important goal of the national radon program is to examine the whole territory of
Hungary from the point of view of soil radon potential. The methodology of the soil radon potential
study accepted by the EC JRC was developed in the Czech Republic by Matej Neznal et al. We
followed the same procedure during our field expedition work. The test method is based on the in-
situ determination of radon concentration and the permeability of soil gas at 80 cm depth. The value
of the geogenic radon potential can be calculated from the results of these two parameters using
the appropriate formula. Additionally, the weather information is also recorded, the background
gamma dose rate is measured and soil samples are taken for laboratory examination purposes,
respectively.

Until now, the territory of Transdanubia, the middle and north part of Hungary were sampled.
The soil gas radon concentration was determined together with the soil permeability during the field
examination and the GRP value was calculated from them. The total 2,090 measurements cover 631
grid cells from the 1,036. According to the Czech approach, 45% of GRP values fell into the low
potential category, 50.5% fell into the medium and only 4.5% matched with the high radon potential
category. The sampling points were also placed on the geogenic map of Hungary and they were
analysed related to the geogenic formation. The lowest GRP values were measured on the drift sand,
the highest values were found on the fluvial clay and silt formation, respectively. We have got the
strongest connection between the indoor radon and geogenic radon potential values if we used the
statistics of districts.
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Radiological Assessment of Surface Water Resources within Gold Mining Areas, Ghana

Esther Osei Akuo-ko*, Serwaa Adjei-Kyereme, Lordford Tettey-Larbi, Tuvshinsaikhan Ganbaatar,
Thomas Onumah, Anita Csordas and Tibor Kovacs

Department of Radiochemistry and Radioecology, Research Centre for Biochemical, Environmental and
Chemical Engineering, University of Pannonia, 8200 Veszprém, Hungary

*estherakuoko@phd.uni-pannon.hu

The levels of radioactivity in the environment has been associated with mining activities over
the past few decades. Active mining has resulted in the discharge of large volumes of radioactivity-
bearing tailings which contaminate surface water and groundwater supplies in mining regions. This
causes both public and occupational hazards since there is continuous exposure to radionuclides
during mining. The investigation presented here evaluated the results of naturally occurring
radionuclides in samples of surface water collected from different locations within gold mining
communities. Water samples were analyzed with a low background High Purity Germanium gamma
ray spectrometer at a measurement time of 8000s. The spectra were then analyzed with the ORTEC
GMX40-76 software at the respective energy levels and then activity concentrations determined.
The mean activity concentrations as determined for the natural radionuclides were 1.03 Bq/l, 4.42
Bg/l and 15.07 Bq/I for R-2264a, Ra-228 and K-40, respectively. The measured average concentrations
were below the guideline levels of 1.0 Bg/l for Ra-226, but above 0.1 Bg/I for Ra-228 and 10 Bg/I for
K-40 as recommended by the World Health Organization. The mean committed effective dose due to
ingestion of such surface water was evaluated to be higher the International Commission for
Radiological Protection recommendation of 0.1 mSv/y. The estimated excess lifetime cancer risk
factors for the inhabitants of the study area were above the world average value. It was realized
from the study results that the population of the area particularly infants and children are at higher
risk of developing cancer-related illnesses in the long-term if they continue to ingest water from
such mining areas.

Keywords: radionuclide, health, cancer risk, water, mining
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Gross Alpha and Beta Activity Screening in Water: A Baseline Study in the Vicinity of a Gold Mine
in Ghana

Lordford Tettey-Larbi*, Esther Osei Akuo-ko, Tuvshinsaikhan Ganbaatar, Gergely Toth, Maté Novak,
Serwaa Adjei-Kyereme, Thomas Onumabh, Edit Téth-Bodrogi, Tibor Kovacs

Department of Radiochemistry and Radioecology, Doctorial School of Chemical Engineering and Material
Science, Faculty of Engineering, University of Pannonia, Hungary

*|lordford.tettey-larbi@phd.mk.uni-pannon.hu

The study evaluates the gross alpha and beta concentrations in water within the vicinity of a
gold mining concession and surrounding communities in the Central Region of Ghana to assess the
natural radioactivity levels of water and establish a baseline before gold ore processing begins.

16 water samples, comprising surface and groundwater, were collected and analysed. For the
gross alpha and beta activities, water samples were acidified with concentrated HNOs, evaporated,
and the residue was analyzed using a low-background gas-less automatic alpha/beta counting
system.

Gross alpha activity concentrations averaged 0.0032 + 0.0024 Bg/L, while gross beta
concentrations averaged 0.0338 + 0.0083 Bg/L. The corresponding average annual committed
effective dose was calculated to be 0.0089 + 0.0023 mSy, significantly below the recommended
screening level set by the Ghana Standards Authority and the World Health Organisation. This
indicates that radiation exposure through water sources poses no significant health risk. These
findings align with international standards and prior studies, showing that the natural radioactivity in
water sources around the mining area remains within safe limits.
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Potassium and Essential Mineral Profiling in Lippia Multiflora and Bridelia Ferruginea: Implications
for Hypertension Treatment

Serwaa Adjei-Kyereme*, Lordford Tettey-Larbi, Esther Osei Akuo-ko, Tuvshinsaikhan Ganbaatar,
Gergely Téth, Maté Novak, Thomas Onumah, Edit Toth-Bodrogi, Tibor Kovacs

Department of Radiochemistry and Radioecology, Doctorial School of Chemical Engineering and Material
Science, Faculty of Engineering, University of Pannonia, Hungary

*serwaa.adjei-kyereme@phd.mk.uni-pannon.hu

Potassium and some essential elements are identified as vital minerals for the proper
functioning of the human heart. The concentration of potassium and three other essential elements
in two medicinal plants, Lippia multiflora and Bridelia ferruginea, used for treating hypertension in
Ghana.

The study employs Instrumental Neutron Activation Analysis (INAA), to profile the
concentration of potassium, magnesium, chlorine, and sodium in these medicinal plant samples. The
results revealed that potassium was the most abundant element, followed by magnesium, chlorine,
and sodium in both plants, with Lippia multiflora showing higher concentrations overall.

These findings suggest that these plants, especially due to their high potassium content, can
be effective in managing hypertension by replenishing deficient potassium levels, which are often
associated with high blood pressure. The study also highlights the potential of these plants as
natural supplements for hypertension treatment, supporting their traditional medicinal use.
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Determination of Bioaccessibility of Radionuclides in Herbal Medicines for Internal Dose
Assessment

Thomas Onumah*?, Lordford Tettey -Larbi !, Esther Osie Akua-Ko?, Serwaa Adjei-Kyereme ?, David
Kpeglo? Francis Otoo?, Eva Tabuaa Gyamfi?, Toth-Bodrogi Edit?, Tibor Kovas®

1Radiochemistry and Radioecology Department, Research Centre for Biochemical, Environmental and chemical
Engineering. University of Pannonia, 8200 Veszprem, Hungary
2 Graduate School of Nuclear and Allied Science, University of Ghana.

*thomas.onumahl@gmail.com

Ingestion of primordial radionuclides in herbal medicines is one potential pathway for internal
exposure as their consumption is on the rise. Doses from the ingestion pathway can be
overestimated if the accessibility of radioactive nuclides in herbal medicines for the gastrointestinal
tract is not considered for the purposes of internal dose assessment. The concept of bioaccessibility
was adopted to evaluate this phenomenon based on an in vitro test. It was used to find out how
much of the ingested substances get to the bloodstream after digestion of the contaminated herbal
medicines. This study evaluated the bioaccessibility of 2*3U,%*?Th, and “°K in herbal medicines from
the Ghanaian markets via the physiologically based extraction test (PBET).

The radiobioassay was chiefly influenced by the chemical speciation, physical and biological
half-life of the radionuclides in the body and this value indicated how much radionuclides the body
absorbed for #38U,%%2Th, and “°K. Twenty finely grinded herbal samples were used for the test in
which the human digestive system was mimicked to know how much the radionuclides present was
biologically accessible using the gamma ray- spectrometer to measure the fluid extracts for the
radionuclides after 4 hrs of incubation.

The average activity uptake of #8U,%2%Th, and “°K was determined as 0.928+0.037Bq/L,
1.3240.53Bg/L, and 7.23+0.29Bq/L respectively corresponding to an annual committed effective
dose ranging from 14.89+1.19 uSv/a to 26.25+1.89 uSv/a with an average of 19.92+0.95 pSv/a.
Considering each of the herbal medicines, the annual effective dose as result of ingestion does not
exceed the recommended total annual committed effective dose of 1000uSv/a. Also, the mean Life
Cancer Risk was less than the global average of 1.16 x 102 as indicated by UNSCEAR and ICRP. Hence
the radiological hazard associated with the intake of the herbal medicine is insignificant.

Keywords: herbal medicines, bio accessibility, internal dose assessment, annual effective
dose, Gamma -ray spectrometry.
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Multiphysics Simulation of Baffled Sedimentation Tank for Oily Wastewater Primary Treatment
Using Nanoparticles Additives

Mustafa Hathal*, Viola Somogyi

Sustainability Solutions Research laboratory, University of Pannonia, Veszprém, Hungary-

*mus.mhathal@phd.mkuni-pannon.hu

Water-oil separation is of crucial significance in many practical applications, including
petroleum production, wastewater treatment, and environmental remediation. Investigating and
understanding the complex process of separating oil contaminants from water is essential. This
study explores the dynamics of fluid systems in sedimentation baffled tanks used for the primary
treatment of oily wastewater, focusing on the effect of oil fractions and the incorporation of
nanoparticles. By employing the commercial simulation program COMSOL to create detailed models
of fluid dynamics and interactions, we investigate how varying concentrations of oil influence flow
patterns and turbulence, particularly near physical barriers. Our findings indicate that the presence
of nanoparticles reduced the oily content when the oil fraction equals to 5 % (the gravity effect does
not work). The use of nanoparticles significantly enhances the dispersion and interaction of oil
within the fluid, suggesting a promising method to improve fluid dynamics and separation efficiency.
The study also characterizes the effects of various process parameters, such as baffle heights and
spacing distances, noting that taller baffles spaced further apart promote smoother flows and better
oil separation. The results provide critical insights for designing more effective industrial and
environmental systems for managing oily effluents and are validated against previous investigations,
ensuring reliability and consistency with existing research.
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Development of Eco-friendly Ceramic Foam Glass using Bottom Ash from Industrial Waste
Incinerator & Soda-Lime-Silica Waste Glass

Akerele Ayodeji Usman*''2, Péliska Csaba®
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Waste management and disposal is a serious menace that is threatening healthy living in
recent times. This is resulting from the rise in tons of medical, industrial, household and other
wastes that is generated just as the global population increases. Incineration seems the most
promising among the available means of waste disposal because it reduces the volume and mass by
high percentage to fly and bottom ash. The bottom ash from industrial waste incinerators and waste
soda-lime-silica glass has been used to produce environment-friendly and sustainable Ceramic foam
glass through the powder-sintering method using SiC as the foaming agent. Charactrisation and tests
like XRD, TGA-DTA, grain size distribution were carried out on the materials used while the obtained
glass were tested for compressive strenght test, thermal conductivity, bulk density and water
absorption. The result of our study has shown a good way to re-use industrial wastes by preparing
glass foams that are sustainable, have less environmental impact and posses high performance
engineering properties for possible applications in innovative building materials and can serve as
thermal insulators. We are also hopeful that the global warming occasioned by carbon release and
excess energy consumption during the production of cementitious materials can be reduced to
ensure a circular enviroment.
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Levendula illéolaj kinyerése kiilonb6z6 mdédszerekkel
Preiner Sara*, Dr. Pethd Déra, Dr. Miskolczi Norbert
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*preiner.sara@mbk.uni-pannon.hu

A levendula (Lavandula Angustifolia) illéolaja az egyik legnépszer(ibb és széles korben
alkalmazott anyag, melyet felhaszndlnak az élelmiszeriparban, kozmetikumokban illatszerként és
aromaterapias célokra. Az illéolajok kinyerésére szdmos maddszer létezik. Hagyomdnyos eljarasok
kozé sorolhaté a hidrodesztillacid, vizg6zdesztillacié és olddszeres kinyerése, mig az Uj
megkozelitések kozé sorolhaté a kilénb6z6 moddszerekkel segitett hidrodesztillacié és a
szuperkritikus extrakcié. Ezeknek a kinyerési modszereknek nagy szerepe van mind a kinyerni kivant
illdolaj min6ségére, mind pedig annak mennyiségére.

Munkank soran levendula illéolajat nyertlink ki vizg6zdesztillacidval, valamint szuperkritikus
extrakcidval. A kisérletek soran kiilonb6z6 évekbdl szarmazé (2021, 2022, 2023) szaritott és apritott
levendulat alkalmaztunk. El6kisérletek soran meghataroztuk a szuperkritikus extrakcié megfeleld
paraméterkombinaciéjat a levendula illéolaj kinyeréséhez, majd ezeket alkalmaztuk a
vizg6zdesztillacidval tortén6 osszehasonlitashoz. Mértiik a kinyert illdolaj mennyiségét, valamint
gazkromatografiaval meghatdroztuk azoknak az Osszetételét. Az eredmények alapjan elmondhaté,
hogy mind az Osszetétel, mind a kihozatal szempontjabdl a szuperkritikus extrakcid igéretesebb,
azonban ilyen célu ipari felhasznaldsa még nem elterjedt.
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Hideghengerlés modellezési lehet6ségei aramvonal modellel Al lemez esetén
Janos Gyodrgy Batorfi*2, Jurij Sidor!
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2E6tvés Lordnd Tudomdnyegyetem, Természettudomdnyi Kar, Fizika Doktori Iskola, Budapest

*bj@inf.elte.hu

Munkank soran mdszaki tisztasagld aluminium lemezek (Al-1050) szimmetrikus
hideghengerlését vizsgaltuk, vizsgalatunk célja aramvonal leirdson alapulé numerikus modell (FLM)
megalkotdsa az anyag hengerrésben torténd aramlasanak részletes vizsgdlatara. Az alkalmazott
megkozelités kontinuummechanikai megkozelitésen alapul, lehet6vé téve az anyag tulajdonsagat
jelentésen befolydsold texturdk hengerlés kozbeni megvaltozdsanak leirdasat. Tovabbi vizsgalt
szimulacios lehetdség a kiilonb6z6 végeselemes modellek (FEM) alkalmazdsa. Az aramvonal
modellek jelentds elénye a jelentdsen gyorsabb, ugyanakkor hasonldéan pontos szimulacié. A modell
alkalmazasanak nehézsége a deformaciot leiré numerikus paraméterek értékének megaddsa
kiilonboz6 paraméter egylttesekre; jelen munkank eredménye ezen modell paraméterek értékének
meghatdrozadsa tetsz6leges geometriai és technoldgiai paraméter egylttesekre. Az Gj, FEM
modellezések alapjan megalkotott modellt a deformacidk és hengerelt lemezek texturdjanak
mérésével validaltuk, ismertetve a modell tovabbi fejlesztésének lehetdségeit.

A Kulturdlis és Innovaciés Minisztérium EKOP-24 kdédszamuU Egyetemi Kivalosagi Osztondij
Programjanak a Nemzeti Kutatdsi, Fejlesztési és Innovaciés Alapbdl finanszirozott szakmai
tdmogatasaval késziilt. A TKP2021-NVA-29 szamu projekt a Kulturalis és Innovaciés Minisztérium
Nemzeti Kutatasi, Fejlesztési és Innovacids Alapbdl nydjtott tdmogatasaval, a TKP2021-NVA palyazati
program finanszirozasaban valdsult meg.
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Acél feluletén kialakitott molibdatos vasfoszfat konverzidsréteg vizsgalata GD-OES elemzéssel
Nagyné Fekete Ménika*!, Térok Tamas Istvan?

Kerpely Antal Anyagtudomdnyok és Technoldgidk Doktori Iskola
2Fémeldadllitdsi és Ontészeti Tanszék, Miskolc

*monika.nagynel0@gmail.com

A gyartastechnoldgidkban a fenntarthatdsag egyre nagyobb hangsulyt kap, figyelemmel az
energiahatékonysagra, a zoldenergia el6allitasara, az Ujrahasznositasra és a termékek allagmegovasara.
Fémtermékeknél pedig kilonosen figyelni kell a korrézids karosodasuk veszélyére is. Emiatt a robusztus
fémszerkezeteket ugyanugy, mint a kdzlekedési- és haztartasi eszkdzok fém alkatrészeit kiilonboz6 véds
bevonatokkal Iatjak el. Acél és dntbttvas targyak fellletére példaul gyakran cink réteget valasztanak le
galvanizalassal vagy tlizihorganyzassal, és/vagy festékréteggel képeznek rajtuk bevonatot, példaul
kataforetikus martd festéssel (KTL) vagy porfestéssel azért, hogy az esztétikai megjelenés mellett a
korrozidval szemben is ellenalldbbak legyenek, ezzel hosszabb ideig megérizve a funkcionalitasukat. Az
acél feliiletérél KTL és porfestés elGtt szilkséges a szennyezGdéseket eltavolitani. Az alapfém és a
festékbevonat kozotti j6 tapadas biztositdsdhoz pedig esetenként alkalmas kozbiils6 konverzids
vékonyréteget is ki kell alakitani, amire az alapoz6 festékréteget a nagyszérias ipari fellletkezel6/festé
sorokon leggyakrabban a KTL mddszerrel viszik fel. A jarm(igyartasban a festéktapadast és a
korrozidallosagot is el6segité konverzids felilet-elGkezelésre napjainkban leggyakrabban cinkfoszfatos
vegyszeres oldatokat hasznalnak, melyek an. trikationos cinkfoszfatozo fiird6i tobbféle adalékanyag
mellett nikkelt is tartalmaznak, mely utdbbi elem a REACH listan azon nehéz fémek kozott szerepel,
amelyek rakkeltd tulajdonsaguak lehetnek. Viszont a megfelel6 adalékokkal mdédositott Osszetétell és
egyébként is olcsdbb vasfoszfatozé oldatok, a cinkfoszfatozé oldatokkal szemben realis és a kdrnyezetre
kevésbé karos hatasu alternativat jelenthetnek, melyre irdnyuld kutatdsaink eddigi eredményei
kifejezetten biztatdak. Foszfatozds soran a hordozd fémeken (szubsztratumon) képzett konverzios
rétegek (precipitatumok) kisérleti vizsgalata a kristalyos cinkfoszfatréteg Osszetételére vonatkozodan
viszonylag koénnyen megvaldsithatdé SEM és EDS mérésekkel, azonban a rontgen-amorf és jéval
vékonyabb vasfoszfatos rétegek pontos kémiai dsszetételének a meghatarozasa komoly kihivast jelent. A
csak mintegy 0,1 um korili vastagsagu rétegeken bellli mélység szerinti elemeloszlasok feltérképezése
céljabol ezért valasztottuk a GD-OES optikai emisszids mélységprofil-elemzé mddszert, melynek mélység
szerinti felbontdsa és a detektdlhatd elemek kimutathatdsagi hatara is kifejezetten nagy. A Miskolci
Egyetemen a ,,GD Profiler2” tipusu berendezéssel a felliletrél befelé hatoldan és egy 4 mm atmérdj(i
foltban argonplazma porlasztassal (atomizalassal) egyre mélyilé kratert képezve lehet id6ben kovetni a
kraterfenékrdl a kistilési tér plazmajaba bejutd és ott fénykibocsajtasra késztetett (gerjesztett allapotu)
atomok altal (egyidejlileg 40 elemre vonatkozdan) keltett sugarzast.

A GD OES mérésekkel megallapitottuk, hogy a vasfoszfat réteg teljes keresztmetszetébe
rétegalkotoként a molibdat is beépul, és nemcsak mint gyorsité adalék vesz részt a fellleti reakcidkban.
Emellett ezzel az analitikai médszerrel nyomon lehetett kbvetni a réteglevalads id6beli el6rehaladasanak
folyamatat is.

K6szénetnyilvanitds: A GD OES mérések elvégzéséért elsGsorban Dr. Kulcsar Tibor egyetemi

adjunktus kolléganak tartozunk készonettel.
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Machine learning-based product quality estimation with time delay-based feature selection in
industrial MDI production

Gergely Horvath ™2, Vilaboy José Truijillo?, Zoltan Kozar?, Jozsef Réti%, Tamds Varga?, Alex Kummer!

1Department of Process Engineering, University of Pannonia, Veszprém H-8200, Hungary
2BorsodChem Zrt. 1 Bolyai Square, Kazincbarcika H-3700, Hungary

*gergely.horvath@borsodchem.eu

Methylenediphenyl diisocyanate (MDI) is an aromatic isocyanate produced in the world's
largest quantities and is the raw material for many different polyurethane products. The reaction
system of MDI is very complex: many reactions, side reactions and by-products are present with
varying quantity and quality, which are not easy to identify and monitor analytically. Hence,
currently there is no kinetic model in the scientific literature with sufficient accuracy to describe the
synthesis of MDI, to calculate its quantitative and qualitative parameters. For large industrial scale
systems, the time delay must also be taken into account for each operational parameters which
strongly influences the accuracy of the models, as changes in the operating parameters have a time-
shifted effect on the changes in the quality parameters, with varying strength and direction.

The reaction mixture produced during the synthesis of MDI can be characterised by different
properties, such as ring distribution, isomer ratio, acidity and, one of the most important properties
is the colour of the product mixture, which directly affects the colour of the products made from
MDI. It is challenging to develop kinetic models to estimate the colour of an MDI mixture, but
utilising the large amount of industrial operating data available, it is possible to develop high
accuracy machine learning models to estimate quality parameters. Using different machine learning
tools, it is possible to develop models that can be used to gain a deeper understanding of how, for
example, the colour of the MDI product mixture is affected by operating parameters. With the
information from the operational data, machine learning models can be used to predict the MDI
colour, therefore the industrial production processes can be supported offline or online with
applications like soft sensors to be able to monitor the MDI colour predicted by the machine learning
model in real time. In addition, by combining machine learning models developed with operational
data with different extreme value searching algorithms, we can improve, optimise or maximise the
MDI colour based on different objective functions and constraints defined by the operators.

13



2024. november 18.
Veszprém, Pannon Egyetem

CVD recepturak és a bevonatolasi kornyezet vizsgalata a bevonatolasi hatékonysagot elére becslé
rendszer kifejlesztése céljabol

Kovér Laszlé Mark*, Dr. Gyurika Istvan Gabor, Dr. Korim Tamas
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*kover.laszlo.mark@mk.uni-pannon.hu

A forgacsold eszkdzok, valamint a képlékeny alakitastechnikdban hasznalt szerszamok esetén
mechanikai  tulajdonsdgnovelés  céljabdél  kiilonb6z6  bevonatokat alkalmaznak. Ezen
tulajdonsagnodvelési lehet6ségek mellett az utébbi id6ben egyre jelentésebb célként fogalmazddik
meg az eszkozok élettartamdnak novelése is. Manapsag az egyik leggyakrabban alkalmazott
bevonatolasi technolégia a CVD eljards. A kémiai g6zfazisu levalasztdson alapuld eljaras segitségével
néhany szazad milliméter vastagsagu bevonatok segitségével hatékonyan lehet novelni a kiilénb6z6
mechanikai  tulajdonsdgokat. A CVD eljdrassal  készitett bevonatok hatékonysdaga
megkérdéGjelezhetetlen, azonban szamos terileten szilkséges a tovabbi fejlesztés, az Uj bevonati
recepturak kidolgozdsa, illetve a mar meglévd 6sszetételek alkalmazasi tartomanyainak kiterjesztése
teriletén.

A kutatds 6 célja a kiilonb6z6 alakadd és forgdcsold szerszamok mechanikai tulajdonsagainak
javitasa érdekében késziil6 Uj CVD bevonati recepturdk megmunkaldsi koérnyezettel 6sszefliggd
vizsgalatainak megvaldsitasa, melynek eredményeként olyan el6re becsl6 modellt lehet felallitani,
amely modell hatékonyan képes el6re meghatarozni a receptura valamely 6sszetevéjének
mennyiségi valtozdsdbol kovetkez6 mechanikai tulajdonsag moddosulast. A kutatds masik f6 célja
megvizsgalni, hogy miként hatnak a kialakulé mechanikai tulajdonsagokra a bevonatolé berendezés
reaktoran belili felvett alkatrész pozicidk. ElGzetes vizsgalatok szerint relevdnsan befolydsolja
mechanikai tulajdonsagot az alkatrészek reaktoron belili elhelyezkedése. A kutatasi feladat soran a
bevonatolasi vizsgalatok sordn szerzett tapasztalatok alapjan olyan modell feldllitdsdara van
lehetGség, amely modell alapjan szintén egy el6re becsl6 mechanizmus képes dolgozni, mely
rendszer virtudlis kornyezetben lesz képes meghatarozni a kivant mechanikai tulajdonsagok
eléréséhez az alkatrész reaktoron beliili poziciondlasi igényét.
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Hibrid habosité rendszer alkalmazhatdsaganak vizsgalata vegyes miianyag hulladék matrixban
Szabé Veronika Anna *, Dogossy Gabor 2
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A miuianyagok elterjedése szamos iparagat forradalmasitott, de komoly kornyezeti
problémakat is okozott. A miianyaghulladék, kiilondsen a vegyes mlianyag hulladék daralék (VMHD),
globalis kihivas. A VMHD-ban a nagy s(r(ségl(i polietilén (HDPE) és a polipropilén (PP) a leggyakoribb
m(ianyagok, amelyek Ujrahasznositdsa elengedhetetlen a fenntarthatésag érdekében. A kutatds
célja, hogy hatékony technolégidkat fejlesszek ki ezen keverékek feldolgozasara és értékes
termékekké alakitdsara. A korforgasos gazdasag elveit koévetve, a VMHD Ujrahasznositdsaval
csokkenthetjik a hulladéklerakék terhelését, az Uveghazhatasi gazok kibocsatdsat, és
mérsékelhetjik a fosszilis tlzel6anyag-figgbséget. A kutatds kozéppontjdban a VMHD kémiai
habositdsi technoldgidi allnak, melyek célja a hulladék ujrahasznosithatdsaganak és tulajdonsagainak
javitasa hagyomanyos froccsont6gépeken. A kémiai habositds soran keletkez6 pdrusos szerkezet
kénnyebb, hdszigetelSbb és erésebb anyagot eredményezhet, hozzdjarulva a kérforgdsos gazdasag
megvaldsitasahoz.

Kisérleteink soran hibrid égésgdatld keverékek bevondsaval dllitottunk el6 integral habot. Az
endoterm-exoterm hibrid habositas egy viszonylag Uj technika, amely egyenletesebb cellaeloszlast és
nagyobb cellaszamot tesz lehetévé. A folyamat soran az exoterm habositészer h6t termel, mig az
endoterm komponens elnyeli azt, igy optimalizdlva a habositast. Az endoterm habositdszerek
gocpont képz6 hatdsa magasabb, mint a hagyomanyos inert gécpontképzéknek, mint példaul a
talkum, ami koltséghatékonyabb és gyorsabb habositast eredményez. Az endoterm és exoterm
habositészerek kilénb6z6 ardanyu alkalmazdasa eltéré mérték(i porozitast és mechanikai szilardsagot
eredményezett. Ahol 4% endoterm és 0% exoterm habositdszer taldlhatd, a porozitds 26,1%-os
értéket mutatott, amely csékkené Young-modulus, hajlitérugalmassagi modulus és hajlitdszilardsag
értékekkel parosult a referencia anyaghoz képest. A legnagyobb porozitdsi értéket a 0,5% endoterm
és 3,5% exoterm habositdszert tartalmazé minta mutatta (30,04%). Az exoterm habositészer
magasabb ardnya altaldban a rugalmassag tovabbi csokkenéséhez vezetett, ugyanakkor az
Utésallosag is mérsékl6dott a referencia anyaghoz viszonyitva.

Az eredmények alapjan megdllapithaté, hogy a habositoszerek endoterm és exoterm
OsszetevGinek megfelel6 ardnyu alkalmazasa képes jelentés mértékben befolydsolni a mechanikai
jellemzGket és a porozitdsi struktirat, amely kritikus lehet az anyag ipari alkalmazhatésaganak
szempontjabal.

,A KULTURALIS ES INNOVACIOS MINISZTERIUM EKOP-24-3-1-SZE-20 KODSZAMU EGYETEMI
KUTATOI OSZTONDIJ PROGRAMJANAK A NEMZETI KUTATASI, FEJLESZTESI ES INNOVACIOS ALAPBOL
FINANSZIROZOTT SZAKMAI TAMOGATASAVAL KESZULT.”

&
Fﬁ|
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EKOP KULTURALIS £5 INNOVACIOS

Eguetemi Kutatdi Os2tandj Program MINISZTERIUM
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A hegesztési varratok vizsgalatanak kiterjesztése, lépések a digitalis ikertechnoldgia felé
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alapvet6 kovetelményeihez kapcsolddo feladat. Magasabb szintre [épve, megfelel§ feltételek mellett
ezek a hibdk elkerilhet6k, példaul a gydrtdsi hibak megel6zésével. A hegesztések
mindségellenGrzése és nyomon kovetése szorosan kapcsolddik az Ipar 4.0 kdvetelményeihez. A
hegesztési folyamatok esetében a min&ségbiztositas sokrétli teriilet, amely nemcsak a bemeneti
paraméterek elemzését, hanem a hegesztési felllet min&ségét is magdban foglalja. A vizsgalt
alkatrészek pontfelhdinek egymasra helyezésével geometriai jellemzéket generdlnak a kezdeti
gyartdsi paraméterekhez, ami segit a gydrtdsi hatékonysag novelésében. Munkankban a digitalis
ikerszerkesztés megkonnyitése érdekében a hegesztési folyamat soran rogzitett, az adatgydjtési
keretrendszer altal kinyert informacidcsomagot integraljuk a strukturdlt fényszkennelési
technolégidval vizsgalt alkatrészek pontfelhGjellemz6inek informaciécsomagjaval, valamint a
képfelismerd algoritmusok altal kinyert varratszélesség nagysaganak értékével. Ez hozzajarul a
varratfelismerési eljardsok kiszélesitésének lehetGségeihez.

Detection and identification of defects in manufactured products, a task related to the basic
requirements of quality management systems. By moving to higher levels, under the right
conditions, these defects can be avoided, for example by preventing manufacturing defects from
occurring. Quality control and monitoring of welds are closely linked to the requirements of Industry
4.0. In the case of welding processes, quality assurance is a multifaceted area, including not only the
analysis of input parameters but also the quality of the weld surface. By superimposing the point
clouds of the parts under test, geometric features are generated to the initial manufacturing
parameters to help increase manufacturing efficiency. In our work, the information package
extracted by the data acquisition framework, which is captured during the welding process to
facilitate the digital twin process, is integrated with the information package of the point cloud
characteristics of the parts examined by the structured light scanning technology, as well as the
value of the seam width magnitude extracted by the image recognition algorithms. This contributes
to the possibilities of broadening the seam detection processes.
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Preparation of Metal Sulfide/g-C3sN, Nanocomposite for Visible-Light Photocatalytic Degradation
of Organic Pollutants
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Graphitic carbon nitride (g-C3N4) is an intriguing 2D material with remarkable characteristics,
including its capacity to absorb visible light, impressive thermal stability, and the high availability of
its elements in the Earth's crust. Unlike conventional photocatalysts like titanium dioxide (TiO,), g-
C3N4 can efficiently function under visible light, which constitutes a large part of the solar spectrum.
This makes it a more eco-friendly and sustainable choice for environmental remediation.

However, the photocatalytic performance of pure g-CsN4 is limited due to issues like rapid
electron-hole pair recombination and a relatively low surface area. To overcome these limitations, g-
C3N4 is modified with metal sulfides, such as zinc sulfide (ZnS) and bismuth sulfide (Bi,Ss), applied in
three concentrations through a straightforward, eco-friendly starch-based method. These
modifications improve charge carrier separation and increase light absorption, leading to a
significant boost in photocatalytic efficiency.

These composite materials have shown remarkable efficiency in degrading coumarin and
para-nitrophenol under visible light. By combining g-C3N4 with metal sulfides, the degradation rates
for para-nitrophenol are notably enhanced, making these composites highly effective for
environmental remediation. This advancement offers a robust and eco-friendly method for breaking
down organic pollutants commonly found in wastewater and industrial discharge.

This work was supported by the National Research, Development, and Innovation Office of
Hungary in the frame of the bilateral Hungarian-Vietnamese S&T Cooperation Program (project code
2019-2.1.12-TET_VN-2020-00009) and by the Ministry for Innovation and Technology of Hungary
from the National Research, Development and Innovation Fund, financed under the 2021 Thematic
Excellence Program funding scheme (grant number TKP2021-NKTA-21).
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Electrochemical Sensors Based on Metal Oxide Nanomaterials for the Quantification of Cyanide in
Froth Flotation and Hydrometallurgical Samples
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In this work, TiO; and CuO nanomaterials were synthesized and used for the development of
electrochemical sensors for cyanide in mineral flotation and leaching samples. Spherical anatase
nanoparticles (TiO2 NP) were obtained by the sol-gel method, and tenorite nanorods (CuO NR) were
obtained by the precipitation method. The best electrochemical response to cyanide was achieved
with CUONR, and they were used for the analytical validation. The sensors were optimized using
surface response experimental designs. The modified glassy carbon electrode showed repeatability
problems related to the destabilization of the CuO NR/Chitosan composite. Therefore, the carbon
paste electrode was selected. The analytical response was obtained in the range of 0.1 to 16.7
mmol/L. Quantification was performed on real mineral processing samples with results consistent
with the volumetric method. The sensor response was repeatable and reproducible over 30 days.
The dithiophosphate collector interfered with the measurement. The electroactive area was 0.0622
cm?, which was larger than that of the unmodified electrode. The adsorption resulted in the
controlling process, and the charge transfer resistance was lower in the modified electrode. The
sensor enables the cyanide quantification in complex samples with high solids content, typically
found in the mineral processing industry.
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18



