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Nazov projektu Eviden¢né ¢islo projektu APVWV-19-0250

Vyskyt mikroplastov a vybranych mikropolutantov v povrchovych a pithych vodach
Slovenska a ich u¢inné odstranenie pomocou progresivnych postupov

Zodpovedny rieSitel doc. Ing. Tomas Mackulak, PhD.

Priiemca Slovenska technicka univerzita v Bratislave - Fakulta chemickej a
potravinarskej technologie

Nazov pracoviska, na ktorom bol projekt rieSeny

Slovenska technicka univerzita v Bratislave - Fakulta chemickej a potravinarskej technologie
(zodpovedny riesitel)

Univerzita Komenského v Bratislave - Prirodovedecka fakulta (spoluriesSitel’)

Ustav polymérov SAV (spoluriesitel)

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Juhogeska Univerzita v Ceskych Budgjoviciach, Cesko Fakulta rybarstva a ochrany vod
(doc. Mgr. Roman Grabic, PhD.) (detekcia a monitoring mikropolutantov)

Dept. for Environmental Science Center for Advanced Water Purification Aarhus University
Dansko (Kai Bester)

Aalto University Finsko (Mika Sillanpaa)

Hebrew University, Jerusalem Izrael (Avi Domb)

National University of Singapore (Seeram Ramakrishna)

Murdoch University/Bangor University Australia (Davey Jones)

University of Amsterdam Holandsko (Tobias Rinke de Wit)

The University of Glasgow Skétsko (Jonathan Cooper)

University of Valencia Spanielsko (Yolanda Pico)

School of Public Health, Texas A&M University (Sharma, Virender K)

University of Porto Portugalsko (Vitor Vilar)

Massachusetts Institute of Technology: MIT USA (Jiho Shin a Jeehwan Kim)

Centre for Research and Technology Hellas Grécko (Fotis Psomopoulos)

Univerzita Palackého v Olomouci, Regionalne centrum pokrocilych technoldgii a materialov
(Mgr. Jan Filip, PhD.)

Ceska polnohospodarska univerzita v Prahe, Katedra zooldgie a rybarstva (prof. Mgr.
Ondrej Slavik, PhD., doc. Ing. Pavel Horky, PhD.)

Universidad de Las Palmas de Gran Canaria (prof. Carmen Paz Suarez)

Ruder BoSkovi¢ Institute (prof. Nikolina Udikovic)

Institute for Medical Engineering and Science - Massachusetts Institute of Technology: MIT
(Dr. Leo Anthony Celi)

Plasma Nanotechnologies and Bioapplications — Faculty of Science — Masaryk University
(Doc. Tomas Homola, PhD)

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu
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V roku 2024 (jun) bol zaslany uzitkovy vzor na zaregistrovanie (UzZitkovy vzor sa venuje
online monitoringu vybranych mikropolutantov v odpadovych vodach). Nazov vzoru je —
,»SMART systém online monitoringu vybranych mikropolutantov/biomarkerov v
kanalizacnych systémoch,,

Poloprevadzkova linka kombinovala technolégie ultrafiltracie, sorpcie pomocou sorbentov
na baze uhlika a oxidacie pomocou Zelezanov - bude patentovana europskym patentom v
roku 2024.

Najvyznamnejsie publikacie (knihy, €¢lanky, prednasky, spravy a pod.) zhriujuce
vysledky projektu — uved'te aj publikacie prijaté do tlace

Clanky:

MACKULAK, Tomas - BIROSOVA, Lucia - SKULCOVA, Andrea [Skulcova] - HORAKOVA,
lvana - ZABKA, Dusan - KUCERA, Jozef. Progressive degradation procedures vs drugs,
viruses and pathogenic microorganisms in wastewater. In Chemicke listy. Vol. 114, iss. 9
(2020), s. 602-608. ISSN 0009-2770 (2019: 0.390 - IF, Q4 - JCR BestQ, 0.183 - SJR, Q3 -
SJR Best Q). V databaze: CC: 000567994200006.

MACKULAK, Tomas. Odpadové vody — mozny zdroj informacii o vyskyte a trendoch Sirenia
sa ochorenia COVID — 19 v populacii? In Vodni hospodafstvi. Ro€. 70, €. 6 (2020), s. 1-3.
ISSN 1211-0760.

BIMOVA, Paula - ROUPCOVA, Petra - KLOUDA, Karel - MATEJOVA, Lenka - VOJS
STANOVA, Andrea - GRABICOVA, Katefina - GRABIC, Roman - MAJOVA, Veronika -
HIVES, Jan - SPALKOVA, Viera - GEMEINER, Pavol - CELEC, Peter - KONECNA, Barbora
- BIROSOVA, Lucia - KRAHULCOVA, Monika - MACKULAK, Tomas. Biochar - An efficient
sorption material for the removal of pharmaceutically active compounds, DNA and RNA
fragments from wastewater. In Journal of Environmental Chemical Engineering. Vol. 9, iss. 4
(2021), s.[1-9]. ISSN 2213-3437 (2020: 5.909 - IF, Q1- JCR BestQ, 0.965 - SJR, Q1 - SJR
BestQ). V databaze: DOI: 10.1016/j.jece.2021.105746 ; CC: 000670384900006.

BIMOVA, Paula - BARBIERIKOVA, Zuzana - GRENCIKOVA, Anna - SIiPOS, Rastislav -
BUTOR SKULCOVA, Andrea - KRIVJANSKA, Anna - MACKULAK, Tomas. Environmental
risk of nanomaterials and nanoparticles and EPR technique as an effective tool to study
them-a review. In Environmental science and pollution research. Vol. 28, iss. 18 (2021), s.
22203-22220. ISSN 0944-1344 (2020: 4.223 - IF, Q2 - JCR Best Q, 0.845 - SUR, Q2- SJR
BestQ). V databaze: DOI: 10.1007/s11356-021-13270-5 ; SCOPUS: 2-s2.0-85102934779 ;
CC:000649453300001.

BODIK, Michal - MACKULAK, Tomas - FEHER, Miroslav - VOJS STANOVA, Andrea -
GRABICOVA, Katefina - VARJUOVA, Déra - BODIK, Igor. Searching for the correlations
between the use of different groups of pharmaceuticals from wastewaters. In Ecotoxicology
and Environmental Safety. Vol. 228, (2021), s. [1-7], art. no. 112973. ISSN 0147-6513
(2020: 6.291 - IF, Q1- JCR BestQ, 1.377 - SJR, Q1 - SJR Best Q). V databaze: DOI:
10.1016/j.ecoenv.2021.112973 ; SCOPUS: 2-s2.0-85119058292.

BUTOR SKULCOVA, Andrea - TAMASOVA, Katarina - VOJS STANOVA, Andrea -
BIROSOVA, Lucia - KRAHULCOVA, Monika - GAL, Miroslav - KONECNA, Barbora -
JANIKOVA, Monika - CELEC, Peter - GRABICOVA, Katefina - GRABIC, Roman - FILIP,
Jan - BELISOVA, Noemi - RYBA, Jozef - KEREKES, Kamil - SPALKOVA, Viera - HIVES,
Jan - MACKULAK, Tomas. Effervescent ferrate(Vl)-based tablets as an effective means for
removal SARS-CoV-2 RNA, pharmaceuticals and resistant bacteria from wastewater. In
Journal of Water Process Engineering. Vol. 43, (2021), s.[1-5], art. no. 102223. ISSN 2214-
7144. V databaze: DOI: 10.1016/j.jwpe.2021.102223 ; SCOPUS: 2-s2.0-85110651213 ; CC:
000703751700004.

KRIVONAKOVA, Nada - SOLTYSOVA, Andrea - TAMAS, Michal - TAKAC, Zdenko -
KRAHULEC, Jan - FICEK, Andrej - GAL, Miroslav - GALL, Marian - FEHER, Miroslav -
KRIVJANSKA, Anna - HORAKOVA, Ivana - BELISOVA, Noemi - BIMOVA, Paula - BUTOR
SKULCOVA, Andrea - MACKUL'AK, Tomas. Mathematical modeling based on RT-gPCR
analysis of SARS-CoV-2 in wastewater as a tool for epidemiology. In Scientific Reports. Vol.
11, Iss. 1 (2021), s. [1-10], art. no. 19456. ISSN 2045-2322 (2020: 4.379 - IF, Q1 - JCR Best
Q, 1.240 - SJR, Q1 - SJR Best Q). V databaze: DOI: 10.1038/s41598-021-98653-x ;
SCOPUS: 2-s2.0-85116318937 ; CC: 000702737500114.
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LUNDY, Lian - FATTA-KASSINOS, Despo - SLOBODNIK, Jaroslav - KARAOLIA, Popi -
CIRKA, Lubo$ - FICEK, Andrej - KRAHULEC, Jan - MACKULAK, Tomas - SOLTYSOVA,
Andrea. Making Waves: Collaboration in the time of SARS-CoV-2-rapid development of an
international co-operation and wastewater surveillance database to support public health
decision-making. In Water Research. Vol. 199, (2021), s. [1-7], art. no. 117167. ISSN 0043-
1354 (2020: 11.236 - IF, Q1- JCR BestQ, 3.099 - SUR, Q1 - SUR Best Q). V databaze:
DOI: 10.1016/j.watres.2021.117167 ; SCOPUS: 2-s2.0-85106318931 ; CC:
000659348700013.

MACKULAK, Tomas - GAL, Miroslav - SPALKOVA, Viera - FEHER, Miroslav -
BRIESTENSKA, Katarina - MIKUSOVA, Miriam - TOMCIKOVA, Karolina - TAMAS, Michal -
BUTOR SKULCOVA, Andrea. Wastewater-Based Epidemiology as an Early Warning
System for the Spreading of SARS-CoV-2 and lts Mutations in the Population. In
International Journal of Environmental Research and Public Health. Vol. 18, iss. 11 (2021),
s.[1-21], art. no. 5629. ISSN 1660-4601 (2020: 3.390 - IF, Q1 - JCR Best Q, 0.747 - SJR,
Q2 - SUIR Best Q). V databaze: DOI: 10.3390/ijerph18115629 ; SCOPUS: 2-s2.0-
85106453298 ; CC: 000659925200001.

BELISOVA, Noemi - KONECNA, Barbora a kol. Sorption of SARS-CoV-2 Virus Particles to
the Surface of Microplastics Released during Washing Processes. In International Journal of
Environmental Research and Public Health. Akceptované 24.12.2021. ISSN 1660-4601
(2020: 3.390 - IF, Q1- JCR BestQ, 0.747 - SJR, Q2 - SJR Best Q). DOI:
https://doi.org/10.3390/ijerph19010281.

CVERENKAROVA, Klara — VALACHOVICOVA, Martina — MACKULAK, Tomas a kol.
Microplastics in the Food Chain. In Life. 2021, 11(12), 1349; (2020: 3.817 - IF , Q2 - JCR
Best Q) https://doi.org/10.3390/life11121349 ISSN: 2075-1729

PUCEK BELISOVA, Noemi [Belisova, Noemi] - KONECNA, Barbora - BACHRATA, Nikoleta
- RYBA, Jozef - POTOCAROVA, Alena - TAMAS, Michal - LE PHUONG, Anh - PUCEK,
Ondrej - KOPACEK, Juraj - MACKUL'AK, Tomas. Sorption of SARS-CoV-2 virus particles to
the surface of microplastics released during washing processes. In International Journal of
Environmental Research and Public Health. Vol. 281, (2022), s. [1-7], art. no. 281. ISSN
1660-4601 (2021: 4.614 - IF, Q1 - JCR Best Q, 0.814 - SJR, Q1 - SJR Best Q). V databaze:
DOI: 10.3390/ijerph19010281 ; SCOPUS: 2-s2.0-85121669301 ; CC: 000741261500001.
TAMAS, Michal - POTOCAROVA, Alena - KONECNA, Barbora - KLUCAR, Lubos -
MACKULAK, Tomas. Wastewater Sequencing-An Innovative Method for Variant Monitoring
of SARS-CoV-2 in Populations. In International Journal of Environmental Research and
Public Health. Vol. 19, iss. 15 (2022), s.[1-16], art. no. 9749. ISSN 1660-4601 (2021: 4.614
-IF, Q1 - JCRBest Q,0.814 - SJR, Q1 - SIR Best Q). V databaze: DOI:
10.3390/ijerph19159749 ; SCOPUS: 2-s2.0-85137094424 ; CC: 000839167700001.

Typ vystupu: ¢lanok; Vystup: zahrani¢ny; Kategoéria publikacie do 2021: ADC

MACKULAK, Tomas - CVERENKAROVA, Klara - VOJS STANOVA, Andrea - FEHER,
Miroslav - TAMAS, Michal - BUTOR SKULCOVA, Andrea [Skulcova] - GAL, Miroslav -
NAUMOWICZ, Monika - SPALKOVA, Viera - BIROSOVA, Lucia. Hospital Wastewater-
Source of Specific Micropollutants, Antibiotic-Resistant Microorganisms, Viruses, and Their
Elimination. In Antibiotics. Vol. 10, iss. 9 (2021), s.[1-14], art. no. 1070. ISSN 2079-6382
(2020: 4.639 - IF, Q2- JCR BestQ, 0.960 - SJUR, Q1 - SJR Best Q). V databaze: DOI:
10.3390/antibiotics 10091070 ; WOS: 000699307200001.

KUCERA, Jozef - PUCEK BELISOVA, Noemi [Beli§ova, Noemi] - MACKULAK, Tomas -
RYBA, Jozef - DOUDA, Pavel - BONDAREYV, Dmitrij - SLAVIK, Ondfej - TAMAS, Michal -
ESCOBAR CALDERON, Juan Felipe - HORKY, Pavel. Polystyrene Microparticles and the
Functional Traits of Invertebrates: A Case Study on Freshwater Shrimp Neocardina
heteropoda. In Fishes. Vol. 7, iss. 6 (2022), s.[1-13], art. no. 323. ISSN 2410-3888 (2021:
3.170 - IF, Q1 - JCR Best Q, 0.549 - SUR, Q2 - SJR Best Q). V databaze: DOI:
10.3390/fishes7060323.

Typ vystupu: ¢lanok; Vystup: zahrani¢ny; Kategoéria publikacie do 2021: ADM

ZABKA, Dusan - KONECNA, Barbora - CELEC, Peter - JANIKOVA, Monika - IVASKOVA,
Nadja —

TOTHOVA, Lubomira - TAMAS, Michal - BUTOR SKULCOVA, Andrea [Skulcovd] - PUCEK
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BELISOVA, Noemi [BeliSova, Noemi] - HORAKOVA, Ivana - BIMOVA, Paula
[Brandeburova] - HIVES, Jan - RYBA, Jozef - KLEMPA, Boris - SLAVIKOVA, Monika -
KOPACEK, Juraj - KRAHULEC, Jan - GAL, Miroslav - MACKULAK, Toma$. Ferrate (VI),
Fenton Reaction and Its Modification: An Effective Method of Removing SARS-CoV-2 RNA
from Hospital Wastewater. In Pathogens. Vol. 11, iss. 4 (2022), s.[1-13], art. no. 450. ISSN
2076-0817 (2021: 4.531 - IF, Q2 - JCR Best Q, 0.901 - SJR, Q2 - SJR Best Q). V databaze:
DOI: 10.3390/pathogens 11040450 ; SCOPUS: 2-s2.0-85128633932 ; WOS:
000785489700001.

Typ vystupu: Clanok; Vystup: zahraniCny; Kategoria publikacie do 2021: ADM

ZABKA, Du$an - VOJS STANOVA, Andrea - HORAKOVA lvana - BUTOR SKULCOVA,
Andrea [Skulcova] - GRABIC, Roman - SPALKOVA, Viera - GAL, Miroslav - MACKULAK,
Tomas. Bioaccumulation as a method of removing psychoactive compounds from
wastewater using aquatic plants. In Journal of Chromatography B: Analytical Technologies
in the Biomedical and Life Sciences. Vol. 1223, (2023), s.[1-8], art. no. 123717. ISSN 1570-
0232 (2022: 3.000 - IF, Q2 - JCR BestQ, 0.533 - SJR, Q2 - SJR Best Q). V databaze: DOI:
10.1016/j.jchromb.2023.123717 ; SCOPUS: 2-s2.0-85154615632 ; CC: 000999061200001.
Typ vystupu: Clanok; Vystup: zahranlcny, Kategoria publikacie do 2021 ADC

BIMOVA, Paula [Brandeburova] - TULIPANOVA, Alexandra - BODIK, Igor - FEHER,
Miroslav - PAVELKA, Martin - CASTIGLIONI, Sara - ZUCCATO, Ettore - SALGUEIRO-
GONZALEZ, Noelia - PETROVICOVA, Nina - HIVES, Jan - SPALKOVA, Viera -
MACKULAK, Tomas. Monitoring Alcohol Consumption in Slovak Cities during the COVID-19
Lockdown by Wastewater-Based Epidemiology. In International Journal of Environmental
Research and Public Health. Vol. 20, iss. 3 (2023), s.[1-8], art. no. 2176. ISSN 1660-4601
(2022: 0.828 - SJR, Q2 - SJR Best Q). V databaze: DOI: 10.3390/ijerph20032176 ;
SCOPUS: 2-s2.0-85147930520.

Typ vystupu: ¢lanok; Vystup: zahrani€ny; Kategoria publikacie do 2021: ADC

KRAJCOVICOVA, Timea Ema- HATALA, Michal - GEMEINER, Pavol - HIVES, Jan -
MACKULAK, Tomas - NEMCEKOVA, Katarina - SVITKOVA, Veronika. Biochar for Water
Pollution Control: From Sensing to Decontamination. In Chemosensors. Vol. 11, iss. 7
(2023), s.[1-17], art. no. 394. ISSN 2227-9040 (2022: 4.200 - IF, Q2 - JCR BestQ, 0.520 -
SJR, Q2 - SUR Best Q). V databaze: DOI: 10.3390/chemosensors11070394 ; SCOPUS: 2-
$2.0-85166332354 ; CC: 001038141300001.

Typ vystupu: ¢lanok; Vystup: zahrani¢ny; Kategoria publikacie do 2021: ADC

GEMEINER, Pavol - SARAKHMAN, Olha - HATALA, Michal - HAZ, Ale$ - ROUPCOVA,
Petra —

MACKULAK, Tomas - BAREK, Jifi - SVORC, L'ubomir. A new generation of fully-printed
electrochemical sensors based on biochar/ethylcellulose-modified carbon electrodes:
Fabrication, characterization and practical applications. In Electrochimica Acta. Vol. 487,
(2024), s.[1-14], art. no. 144161. ISSN 0013-4686 (2022: 6.6 - IF, Q2 - JCR BestQ, 1.264 -
SJR, Q1 - SJR Best Q). V databaze: DOI: 10.1016/j.electacta.2024.144161 ; SCOPUS: 2-
$2.0-85189566680 ; CC: 001215413000001.

IMREOVA, Zuzana - VOJS STANOVA, Andrea - ZAZIMAL, Frantiek - DEBNAROVA,
Stanislava-VRANA, Luka$ - PETROVICOVA, Nina - TULIPANOVA, Alexandra - LUKAC,
Tomas - VEGH, Daniel - STYSKALIK, Ale$ - MACKULAK, Tomas - HOMOLA, Tomas. Low-
cost carbon-based sorbents for the removal of pharmaceuticals from wastewaters. In
Journal of Water Process Engineering. Vol. 61, (2024), s.[1-13], art. no. 105181. ISSN
2214-7144 (2022: 7 - IF, Q1 - JCR BestQ, 1.144 - SJR, Q1 - SJR Best Q). V databaze:
DOI: 10.1016/j.jwpe.2024.105181.

Alexandra Paulina Drdanova a kol. Unveiling Versatile Applications and Toxicity
Considerations of Graphitic Carbon Nitride. Int. J. Mol. Sci. 2024, 25(14), 7634;
https://doi.org/10.3390/ijms25147634

Monografia vydana v SR:

MACKULAK, Tomas - BODIK, Igor - BROSOVA, Lucia. Drogy a liegiva okolo nas. prvé.
Bratislava, Spektrum STU, 2020. ISBN 978-80-227-5010-3.

Vysokoskolska ucebnica vydana v SR:

IMREOVA, Zuzana - RYBA, Jozef - MACKULAK, Toma$ - LABOVSKY, Juraj - BODIK, Igor
- BIMOVA, Paula [Brandeburovd] - BUTOR SKULCOVA, Andrea [Skulcova] - NAGY
CZOLDEROVA, Marianna - LABASKA, Miroslav - TULIPANOVA, Alexandra -
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PETROVICOVA, Nina - HRUDKA, Jaroslav - WITTMANOVA, Réka [Csicsaiova, Réka] -
TAKACOVA, Alzbeta - REMENAROVA, Martina - BAJUSZOVA, Miriama. Laboratérne
cviCenie lll - OvzduSie. 1. vyd. Bratislava, Slovensko : Slovenska chemicka kniznica, 2024.
237 s.ISBN 978-80-8208-119-3.

Typ vystupu: uCebnica pre vysokeé Skoly; Vystup: domaci; Kategdria publikacie do 2021:
ACB

Uplatnenie vysledkov projektu

Projekt APVV napomaha k spolupraci na tvorbe medzinarodnych databaz v ramci
monitoringu mikropolutantov/mikroplastov v odpadovych vodach.

Tvorba databaz a nadnarodnych sprav:

Vysledky projektu z hladiska monitoringu drog v odpadovych vodach Slovenska, boli
vyuzité do celoeurépskych sprav EMCDDA zarok 2021,2022, 2023, 2024 a budu aj v roku
2025
https://www.emcdda.europa.eu/news/2023/2/wastewater-samples-over-100-european-
cities-reveal-latest-drug-taking-trends_en (Wastewater samples from over 100 European
cities reveal latest drug-taking trends)
https://www.emcdda.europa.eu/publications/html/pods/waste-water-analysis_en

Vyskum ohfadom monitorovania RNA SARS-CoV-2 v odpadovych vodach sa realizuje aj v
su€asnosti na narodnej urovni:

https://www.uvzsr.sk/index.php?option=com_ content&view=article&id=4857:monitoring-
odpadovych-vod-vnsr-na-pritomnos-virusu-sars-cov2-stav-
kn06092021&catid=250:koronavirus-2019-ncov&ltemid=153
https://www.norman-network.com/nds/sars_cov_2/ (databaza vySe 60 krajin sveta
platforma ktorej sme ¢lenmi - ,Wastewater-Based Epidemiology for COVID-19"
ur¢enej na rychlu komunikaciu odbornikov zaoberajucich sa problematikou vyskytu virusu
SARS-CoV-2 v odpadovych vodach
Dékazom spoluprace na svetovej urovni okrem nadnarodnych sprav je vznik viacerych
karentovanych ¢lankov s vysokym impact faktorom.
https://www.sciencedirect.com/science/article/abs/pii/S0043135421001810
https://www.sciencedirect.com/science/article/pii/S0043135421003651
Databaza COST:
https://score-cost.eu/ (monitoring drog v odpadovych vodach EU ako mozny spdsob
zistovania situacie ohladné zmeny drogovej problematiky ) vysledky vyuziva Ministerstvo
zdravotnictva SR a tiez EMCDDA
Projekt APVV napomahal k spolupraci na tvorbe medzinarodnych databaz v ramci
monitoringu mikropolutantov/mikroplastov v odpadovych vodach a moznosti monitoringu
ochorenia COVID-19 na zaklade analyzy odpadovych vdéd. Okrem toho sa spolupraca
rozSirila aj o moznost vyuzitia umelej inteligencie pri vyhodnoteny vysledkov monitoringu
odpadovych vod (spolupraca Institute for Medical Engineering and Science - Massachusetts
Institute of Technology: MIT) &i inymi vyznamnymi vedeckymi instituciami Kanady, USA,
Anglicka €i Finska, épanielska, Holandska a Danska.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Projekt APVV 19-0250 dosiahol vyznamné vysledky v oblasti monitorovania a analyzy
mikroplastov a mikropolutantov v odpadovych a povrchovych vodach na Slovensku. PoCas
rokov 2020-2024 boli publikované viaceré odborné Studie, vratane monografie a viac ako 20
Clankov v Q1 a Q2 ¢asopisoch. Boli vyvinuté pokrocilé analytické metddy na identifikaciu
mikropolutantov, ako su lie€iva, drogy a pesticidy, a UspeSne testované pokrocilé
degradacné technoldgie, vratane elektrochemickej oxidacie s bérom dopovanymi
diamantovymi elektrodami a membranovych technoldgii. Vyznamnym prinosom projektu
bolo vytvorenie poloprevadzkovych modelov Cistiarni odpadovych vod a testovanie SMART
senzorickych systémov na online monitorovanie znecCistenia. Projekt tiez prispel k rozSireniu
poznatkov o vyskyte virusu SARS-CoV-2 v odpadovych vodach a jeho monitoringu ako
nastroja na predikciu Sirenia COVID-19. Vysledky projektu vyuzivaju narodné aj nadnarodné
inStitucie a prispeli k vyvoju novych technoldgii na Cistenie vod a ochranu Zivotného
prostredia.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Project APV 19-0250 achieved significant results in monitoring and analyzing microplastics
and micropollutants in wastewater and surface waters in Slovakia. During the years 2020-
2024, multiple scholarly studies were published, including a monograph and more than 20
articles in Q1 and Q2 journals. Advanced analytical methods were developed to identify
micropollutants such as pharmaceuticals, drugs, and pesticides, and advanced degradation
technologies, including electrochemical oxidation with boron-doped diamond electrodes and
membrane technologies, were successfully tested. A notable contribution of the project was
the creation of pilot models of wastewater treatment plants and the testing of SMART sensor
systems for online pollution monitoring. The project also contributed to expanding

knowledge about the presence of the SARS-CoV-2 virus in wastewater and its monitoring as
a tool for predicting the spread of COVID-19. The project results are utilized by national and
international institutions and have contributed to the development of new technologies for
water purification and environmental protection.
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