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Dear colleagues, the participants of the 1st ,,Emerging environmental
contaminants — current status, challenges and perspectives” conference

Environmental pollution is one of the greatest challenges that we face today.
Agrochemicals, pharmaceuticals, heavy metals, personal care products, microplastics, and
industrial chemicals represent the main chemical groups of these pollutants. Many of them
are classified as contaminants of emerging concern. Also biological contaminants could be a
threat to human health.

During this conference, we will focus on sources, occurrence, and monitoring of
environmental pollutants, their impact on human health and ecosystems, as well as on
remediation methods. The aim of the conference is to present the current state of knowledge
and share experiences in those fields. Additionally, the organizers' intent is to stimulate and
integrate the academic community, and to create a place that encourages sharing of ideas and
information. The conference will also provide an ideal setting for developing new cooperation
and meetings with experts.

| am glad that this event has brought together such great experts and scientists from
around the world. | cordially wish you interesting lectures and fruitful discussions with
scientists and experts. May this event become an opportunity for establishing scientific
cooperation, in order to create a safer environment for all of us.

Ewa Szpyrka
The Chair of the Scientific Committee

Rzeszéw, April 9, 2025
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The program of Emerging Environmental Contaminants — Current Status,
Challenges and Perspectives Conference

Wed neSday, 9 April 2025 - Day 1 University of Rzeszéw, Rejtana 16c¢ St., Building A1

Saint Jadwiga Hall on the ground floor

9:00 REGISTRATION

Opening and Welcome

10:00 Prof. Adam Reich, MD, PhD, University of Rzeszéw

Session 1

Chair: Ewa Szpyrka, Idalia Kasprzyk, University of Rzeszéw, Poland
10:20 Keynote lecture: The health impacts of microplastics

Joana C. Prata, CESPU, Gandra, Portugal

Keynote lecture: Importance of Applying New Approach Method in Pesticide Risk
10:55 Assessment

Zisis Vryzas, Aristotle University of Thessaloniki, Thessaloniki, Greece

11:30 COFFE BREAK
Session 2
Chair: Donat Magyar, National Center for Public Health and Pharmacy, Budapest, Hungary

Katarzyna Kluska, University of Rzeszdw Rzeszéw, Poland

Keynote lecture: Green sustainable algae-bacteria combine approach to handle the current
12:00 water environmental emerging contaminants challenges
Mohammad Russel, Dalian University of Technology, Dalian, China

One health perspective on dietary exposure and health implication — rare earth elements
12:35 (REE) in the environment
Andrzej R. Reindl, Gdansk Medical University, Gdansk, Poland

Assessment of consumer exposure to selected pesticide residues in fresh food

12:55 Maciej Tankiewicz, Gdansk Medical University, Gdansk, Poland
Ambitious climate protection and recycling targets as a threat to maintaining a high level of
13115 environmental protection as a whole
Andrzej Kulig, Monika Maziarz, lwona Rachowicz Marshal's Office of the Podkarpackie
Region, Rzeszéw, Poland
13:30 LUNCH
Session 3
Chair: Magdalena Podbielska, University of Rzeszow, Poland

tukasz Jurczyk, University of Rzeszow Rzeszéw, Poland

Lessons learned from regulating pollen emissions in Hungary using the potential allergenicity
14.30 index (CARE-S)
Donat Magyar, National Center for Public Health and Pharmacy, Budapest, Hungary

Aerobiology — automatic realtime sampling and analysis of airborne pollen grains and fungal
14:45 spores
Branko Sikoparija, BioSense Institute, Novi Sad, Serbia

Microplastic pollution in surface waters and sediments of multiple lakes in Turkiye:
15:00 preliminary findings
Sedat Gundogdu, Cukurova University, Saricam/Adana, Turkey

Sample preparation for environmental samples — challenges and solutions

15:15 Grzegorz Pluta, Altium International Sp. z 0. o., Poland

15:30 New methods for microplastic extraction and sample preparation for LDIR analysis
Wojciech Strojny, Rzeszéw University of Technology, Rzeszéw, Poland

1545 Pyrolysis GC-MS in the identification of microplastics

Karen Sam, CDS, USA

16:15 COFFE BREAK

16:15-17:00 Poster Session




ThurSday, 10 April 2025 - Day 2 University of Rzeszéw, Rejtana 16¢ St., Building A1

Session 4
Chair:

Saint Jadwiga Hall on the ground floor

Zisis Vryzas, Aristotle University of Thessaloniki, Thessaloniki, Greece,
Matgorzata Kus-Liskiewicz, University of Rzeszéw, Poland

9:00

From Wastewater to Snow: a water pathway of antimicrobials and their effect on gram-
negative bacterial resistance
Natalia Czernecka, Anna Ratajewicz, University of Agriculture in Krakow, Krakéw, Poland

9:15

Recent Insights into Particulate Matter. Cytotoxicity assessment of air pollution particles in
podkarpackie region
Matgorzata Kus-Liskiewicz, University of Rzeszow, Rzeszéw, Poland

9:30

Airborne nano- and microplastics as emerging environmental contaminants: distribution,
atmospheric interactions, and health implications
Ankush Kaushik, Leibniz Institute for Tropospheric Research (TROPQS)

9:45

Content level of representatives of volatile organic compounds in indoor environment
of childcare facilities located in Poland
Mariusz Mar¢, Gdansk University of Technology, Gdansk, Poland

10:00

Transnational corporation for green transformation on the example of RARR projects
Marek Duda, Rzeszow Regional Development Agency, Rzeszéw, Poland

10:15

Investigating Microfiber and Microplastic Pollution in Wastewater: A Comparative Analysis of
Recovery and Characterization Methods
Sinem Hazal Akyildiz, University of Torino, Italy

10:30

Enhanced gas separation in polyamidoamine dendrimers-embedded Perbax membranes:
impact on CO2/N; selectivity and permeability
Gabriela Santos Medeiros, Institute of Macromolecular Chemistry, Prague, Czech Republic

10:45

Plastic pollution in shooting ranges and warfare areas — an overlooked environmental issue
Andres Rodriguez Seijo, University of Vigo, Spain

11:00

COFFE BREAK

11:30-13:00

Workshop: University of Rzeszéw, Pigonia 1, Building A0, B4, lab. 106
Sample grinding in microplastic analysis — Freezer/Mill workshop

Grzegorz Pluta, Altium International Sp. z 0. 0., Poland

Pyr-GC-MS in microplastic analysis

Magdalena Podbielska, University of Rzeszéw, Poland (continued after lunch)

13:00

LUNCH

14:00-14:15

Closing ceremony, Poster and Lecture Award




Joana C. Prata

Joana C. Prata, DVM PhD, is an Invited Auxiliary Professor at the IUCS and at the
University Institute of Health Sciences, CESPU, Portugal. She has a PhD in Biology and
Ecology of Global Changes specialized in Environmental Biology and Health (2021). She
conducts interdisciplinary research on contaminants, having published over 50 peer-
reviewed papers (h-index of 28) and is a highly cited researcher. She is currently the
Editor-in-Chief of Water Emerging Contaminants & Nanoplastics.

She has been involved as a team member in several national projects and is the
responsible investigator on a project studying dietary human exposure to microplastics
(MICROEXPOS_GI2-CESPU-2023). She has experience in working with risk assessment,
toxicology, analytical methodologies (for chemical characterization of contaminants),
and biochemical and molecular tools. She has supervised 2 Bachelor students and is
currently supervising 2 PhD students and 2 Master students.



O1 THE HEALTH IMPACTS OF MICROPLASTICS

Joana C. Prata?

!Cooperativa de Ensino Superior Politécnico e Universitario-CESPU, Rua Central de
Gandra, 1317, 4585-116 Gandra, Portugal

Email address: joanacorreiaprata@gmail.com

Microplastics, plastic particles <5 mm, are pervasive environmental contaminants
resulting from the fragmentation of larger plastics (secondary) or production for
industrial applications (primary). Exposure to microplastics mainly occurs through oral
and respiratory routes. Microplastics contaminate the food chain due to their presence
in the tissues of organisms but also due to processing and contact with plastic food
contact materials. These particles also integrate particulate matter and can be inhaled.
A small percentage (<1%) of the ingested and inhaled particles will be able to cross
biological barriers and reach other tissues. The toxicology of microplastics is not fully
understood, but it seems to involve physical and chemical effects. Besides leachates
from plastics, such as additives, microplastics also carry adsorbed contaminants and
microorganisms gathered from the environment. Therefore, each particle is unique in
its composition, further complicating toxicity evaluation. Indirect effects may also
involve impacts on ecosystems that may compromise food production. The complexity
of microplastics’ pharmacokinetics and pharmacodynamics, as well as indirect effects
on human health, will be discussed in this session.



Zisis Vryzas

Dr. Zisis Vryzas holds BSc and MSc degree in Crop Protection
and PhD in Pesticide Science. He teaches undergraduate and
post-graduate courses in the fields of Pesticide Science
(Introduction to Agricultural Pharmacology, Advanced
Agricultural Pharmacology, Agrochemical Fate in the
Environment, Integrated Crop Protection -Product
Certification) and Environmental Protection (Agriculture and
Environment, Ecotoxicology, Ecological Risk Assessment and
Agro-ecosystem Pollution).

His research expertise is focused on the:

o Development of pesticide residue and toxins analytical methods

o Environmental fate of pesticides and contamination of surface- and groundwater
bodies

e Monitoring of pesticide residues in environmental samples, food and Feed

o Pesticide risk assessment and prioritization exercises

e Ecotoxicological behavior of pesticides and their metabolites

o Effects of post-harvest treatments on the fate of pesticides on processed foods

e Interactions of pesticides with soil microbial community - Plant Growth Promoting
Rhizobacteria (PGPR)

e Use of Constructed Wetlands for remediation of pesticide point source pollution
sites.

The last six years within the frame of the EU project MSCA-RISE European Commission

H2020, KNOWPEC he has focused on prioritization of pesticides and conducting

hierarchic risk assessment of pesticides under various environmental and agricultural

conditions. Dr. Zisis Vryzas is also a member of the IUPAC Advisory Committee on Crop

Protection Chemistry and member of the editorial board of the IUPAC’s CropChem

News and ACS Agricultural Science & Technology. His research activity has resulted in

50 articles in international peer-reviewed journals (total citations:2600, h-index:28).

He has reviewed over 300 papers in more than 40 international scientific journals. He

was a member of the organizing and scientific committee of the 14" and 15 I[UPAC

International Congress of Crop Protection Chemistry and of the SETAC EUROPE

32" annual meeting.
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02 IMPORTANCE OF APPLYING NEW APPROACH METHOD IN PESTICIDE RISK
ASSESSMENT

Zisis Vryzas'!

pesticide Science Laboratory, School of Agriculture, Aristotle University of
Thessaloniki, 54126 Thessaloniki, Greece

Email address: zvryzas@agro.auth.gr

In response to the European Green Deal, more particularly the Farm to Fork Strategy2,
the Biodiversity Strategy and the Sustainable Use Directive the Commission, the
European Food Safety Authority (EFSA) and the Member States (MS) authorities have
introduced measures to reduce the use of chemical plant protection products (PPPs),
and to encourage the introduction in the market of low-risk-pesticides and to upgrade
their use [1-3].

Pesticide risk assessment is undergoing a transformative evolution through the
integration of New Approach Methodologies (NAMs). Traditional assessment strategies
have largely depended on animal testing and standardized protocols that may not fully
capture the complexities of modern low-risk active substances. The incorporation of
NAM (including in silico models, high-throughput screening, omics technologies,
advanced in vitro assays, and weight-of-evidence frameworks) enables more rapid,
cost-effective, and mechanistically driven evaluations. Key case studies and current
research initiatives illustrate how NAMs effectively bridge data gaps, reduce
uncertainty, and provide more informative hazard and exposure characterizations. A
scientific rationale will be presented for adopting fit-for-purpose approaches tailored
to the unique properties and exposure scenarios of synthetic, non-synthetic, and novel
active substances. Furthermore, the presentation addresses challenges related to
regulatory implementation and underscores the need for harmonized guidance to
reliably integrate alternative methods into risk assessment frameworks. Ultimately, this
presentation highlights the potential of NAMs to revolutionize pesticide risk
assessment, thereby supporting a shift toward safer and more sustainable crop
protection strategies while upholding high standards for human and environmental
health.

[1] https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en, access:
16 March 2025.

[2] https://ec.europa.eu/food/horizontal-topics/farm-fork-strategy en, access: 16 March
2025.

[3] https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020DC0380, access:
16 March 2025.
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M. Russel

Dr. M. Russel received his M.Sc and Ph.D. degree
in Environmental Science and Engineering in the
year of 2009 and 2012 respectively, from the China
University of Geoscience, Wuhan, P R China and
B.Sc in Leather Technology in the year of 2004
from University of Dhaka. Dr. Russel received
research training as a visiting scholar at the State
Key Laboratory of Freshwater Ecology and
Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan, P R
China. He had couple of research fellowship experiences during Masters and PhD study
periods. Like M. Phil exchange fellowship at the department of chemistry, Hong Kong
Baptist University, Doctoral joint research fellowship at Department of Environmental
science and engineering, Waikato University and Food and Bio-based Group,
Agresearch Ltd. Hamilton, Newzeland. He had worked with DESA, Sustainable
development group in United Nation, New York, USA, Head Quarter for sound
environmental management.

Dr Russel is currently working as an Associate Professor for Environmental Pollution
and Ecological Monitoring at School of Chemical Engineering, Ocean & Life Science,
Dalian University of Technology, P. R. China since September, 2013. Dr Russel is an
environmental science and engineering expert with more than 14+ years’ experience
and worked with several local and international organizations as well as research
institutes. He served as a scientific reviewer, consultant and associates for ADB, WB and
IFC funding projects national and internationally through Easen International Ltd.
(Shanghai based consulting firm). Dr. Russel has contributed to the research and
development sector with his novel research of developing novel dielectric
spectroscopic sensor monitoring the environmental soil and water contamination
challenges. He also has developed novel biological approaches to remediate the
current water pollution challenges. His novelty and creativity in the research field of
environmental science is commensurate with his publication in various sci indexed
journals. To date he has published more than 50 sci-indexed international journal and
international conference proceedings, 3 patents, and 6 Keynote speech. He has also
Chair in couple of international conference. Dr Russel coedited and edited a couple of
books and a book chapter which were published in prestigious Elsevier journals. Dr.
Russel is currently 3 international journal editorial board member and working as
reviewer.
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O3 GREEN SUSTAINABLE ALGAE-BACTERIA COMBINE APPROACH TO HANDLE
THE CURRENT WATER ENVIRONMENTAL EMERGING CONTAMINANTS
CHALLENGES

Mohammad Russel®, Veghar Amirian!, Wu Lei!, Zhang Ming Lu?, Xu Dong?

1School of Chemical engineering, Ocean and Life Sciences, Key Laboratory of Industrial
Ecology and Environmental Engineering, Ministry of Education, Dalian University of
Technology, Panjin 124221, P.R. China

E-mail address: mrussel@dlut.edu.cn/russellt011@gmail.com

Water pollution, driven by conventional contaminants (organic/inorganic compounds,
heavy metals) and emerging contaminants (ECs) like microplastics and
pharmaceuticals, threatens ecosystems and human health due to ECs’ persistence,
bioaccumulation, and resistance to degradation. Current remediation methods (e.g.,
activated sludge, chemical precipitation) face limitations such as high costs, energy
inefficiency, secondary pollution, and inadequate analytical techniques for complex
contaminant mixtures. Addressing these challenges necessitates innovative,
sustainable, and cost-effective technologies to align with environmental and public
health priorities.

Algae-bacteria coculture systems provide a green sustainable, efficient, and cost-
effective wastewater treatment alternative by converting pollutants into biomass via
bioremediation, minimizing chemical use and secondary pollution. Mutualistic
interactions enhance nutrient exchange, enabling resource recovery (e.g., biofuels,
metabolites) and CO. sequestration. Challenges include optimizing symbiosis
mechanisms, species selection, and scalability. The author team optimized
Desmodesmus sp.-Achromobacter pulmonis (1:1) enhanced dibutyl phthalate removal
(93%), while a Klebsiella pneumoniae-Desmodesmus sp. system improved tetracycline
removal (95%) via microbial interactions and pH regulation [1-2]. Developed a
Scenedesmus obliquus-Acinetobacter pittii (2:1) system for wastewater treatment,
achieving high nutrient removal through daylight gas exchange [3]. This green
technology promising for advancing environmental sustainability and addressing global
pollution challenges through energy recovery and waste valorization.

[1] Yihe Q. et al. Bioresour. Technol., 2024, 395(12):130372,
doi:10.1016/j.biortech.2024.130372.
[2] Xu J. et al. Bioresour. Technol., 2022, 351(1):127056, doi:10.1016/].biortech.2022.127056.
[3] Russel M. et al. Bioresour. Technol,, 2020, 299:122571.,
doi:10.1016/j.biortech.2019.122571.
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O4 ONE HEALTH PERSPECTIVE ON DIETARY EXPOSURE AND HEALTH
IMPLICATION — RARE EARTH ELEMENTS (REE) IN THE ENVIRONMENT

Andrzej R. Reindl?, Lidia Wolska'

1 Medical University of Gdansk, Faculty of Health Sciences, Department of
Environmental Toxicology, Debowa 23A Str, 80-204 Gdansk, Poland

Email address: Andrzej.Reindl@gumed.edu.pl

Rare earth elements (REEs) are natural components of the Earth's crust. Their
increasing industrial use in refining, metallurgy, and medicine raises concerns about
environmental and health risks. This study applies a One Health framework to assess
REEs bioaccumulation and exposure through commercially available fish and Baltic grey
seals (Halichoerus grypus).

Recent studies indicate significant REEs accumulation in Baltic herring (Clupea
harengus membras) and European sardine (Sardina pilchardus), with sardines
exhibiting higher muscle concentrations (3REE = 0.191 + 0.163 mg/kg) than herring
(>REE = 0.076 + 0.047 mg/kg). Elevated REE levels in ova and seminal fluid suggest
potential intergenerational transfer [1]. REEs were found in the excrement and fur of
Baltic grey seals, including juveniles. Biological material was primarily composed of
light REEs (LREEs), while lanugo contained only lanthanum and cerium. The highest
concentrations in both feces and fur were light REEs (LREEs: cerium, neodymium,
lanthanum). The daily REE load excreted in grey seal feces was estimated at 0.141 mg,
with LREEs and heavy REEs (HREEs) comprising 31% and 9%, respectively. Notably,
scandium, which does not belong to either group, was predominant in feces but absent
in fur. On an annual scale, REEs excreted via fur represented just over 1% of the total
REE load released through feces [2]. We also detected REEs in the blood of mother seals
and their pups across life stages. The total REEs concentration in lactating mothers was
higher than in non-lactating individuals. Pups showed lower REE transfer during
lactation compared to those on a fish-based diet, with HREEs playing a dominant role
in both mothers and pups. Placental sample analysis revealed significant variability,
highlighting differences in environmental exposure and maternal-fetal transfer.

REEs, increasingly used in industry, accumulate in marine food chains and mammalian
tissues, posing potential ecological and health risks. Our study highlights their
bioaccumulation and intergenerational transfer in Baltic fish and grey seals,
emphasizing the need for further investigation into long-term impacts on wildlife and
human health.

[1] Reindl A.R., Falkowska LJ. Trace Elem. Med. Biol, 2021, 68:126803,
doi:10.1016/j.jtemb.2021.126803.

[2] Reindl A.R. et al. Sci. Tot. Env., 2021, 754:141947, d0i:10.1016/j.scitotenv.2020.141947.
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O5 ASSESSMENT OF CONSUMER EXPOSURE TO SELECTED PESTICIDE RESIDUES
IN FRESH FOOD

Maciej Tankiewicz?!, Lidia Wolska?

!Department of Environmental Toxicology, Faculty of Health Sciences with Institute of
Maritime and Tropical Medicine, Medical University of Gdansk, Address: Debowa Str.
23 A, 80-204 Gdansk, Poland

Email address: maciej.tankiewicz@gumed.edu.pl

Food safety is one of the top priorities in the field of public health. This applies specially
to fresh fruits and vegetables as they are generally consumed directly and
predominantly without any processing. They are a good source of vitamins, minerals
and fibers, but at the same time they can also be a source of toxic substances, e.g.
pesticide residues. Their presence in food may pose a potential health risk to
consumers. The aim of the study was to assess whether fruit peel may be one of the
routes of pesticide permeation into the pulp, the residue levels of which should be
monitored in accordance with applicable legal regulations. Three fungicides (boscalid,
captan and cyprodinil) were selected for research. These compounds are regularly
detected in apples during monitoring studies carried out by state services. For peel
testing, a Franz flow-type vertical diffusion cell system was used.

An attempt was also made to estimate the exposure to pesticide residues detected in
apples of different varieties and to assess whether these residues pose a risk to the
health of consumers. Based on the obtained data, no long-term risk has been identified
for the estimated residues. Only one sample represented a potential long- and short-
term risk, in which non-compliance with the maximum residue level for captan was
demonstrated. Moreover, a biomonitoring study was also conducted, which is an
effective tool for assessing consumer exposure. For this purpose, residues of selected
fungicides in blood serum samples were determined. Studies confirm that the peel is
ineffective barrier to pesticides and may be one of the ways of their penetration into
the apples. Compounds penetrating through the peel into deeper layers of pulp
undergo accumulation resulting in contamination of food. Moreover, there is no data
on the possible accumulation of pesticide doses in the pulp, which would reflect their
size and diffusion kinetics. This would allow a reliable assessment of the peel barrier,
and thus the safety of apple consumption. As a result of fungicide contamination, their
presence in blood serum samples was also found, which confirms consumer exposure
to these compounds.

This study was funded by the National Science Center in Poland (project No.
2015/19/D/NZ7/03283) and the Ministry of Science and Higher Education in Poland (ST No.
01-30025/0008355/322/2025). The research was approved by the Independent Bioethics
Committee for Scientific Research at the Medical University of Gdarisk (NKBBN/374/2017).
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06 LESSONS LEARNED FROM REGULATING POLLEN EMISSIONS IN HUNGARY
USING THE POTENTIAL ALLERGENICITY INDEX (CARE-S)

Donét Magyar?, Anna Paldy !, Tamas Szigeti?, L4szI6 Orldci?

!National Center for Public Health and Pharmacy, Budapest, Hungary
2Hungarian University of Agriculture and Life Sciences, Goddll8, Hungary
Email address: magyar.donat@gmail.com

Plant taxa exhibit varying degrees of allergenicity. Existing systems for categorizing
plants based on their allergenicity were reviewed to identify a method suitable for
regulating green areas. Such categorization serves multiple purposes, including
informing allergic individuals, warning consumers in horticultural markets, and
evaluating urban green areas. However, regulating allergenic plants in trade and urban
greening is an emerging application of allergenic categorization.

Our review revealed that the existing systems are inadequate for regulatory purposes,
as they often lack methodological transparency, affecting reproducibility, and provide
insufficient evidence on allergenicity [1]. To address these limitations, a new evidence-
based categorization system (CARE-S) was developed, focusing on stable, genetically
determined factors: immunogenicity, morphology, and pollen production [1]. This
approach determines the potential allergenic effect of plants based on their genetic
characteristics, specifically their capacity to produce and release allergenic substances
into the air in significant, inhalable quantities. In contrast, unstable, context-dependent
factors (e.g. geographical distribution, population size, pollen concentration, length of
the pollen season, and the number of allergic individuals) were excluded, as these
factors become relevant only after the plant has established large populations. From a
preventive perspective, potential allergenicity is the key criterion.

Recently, the CARE-S system categorizes 858 plant taxa, primarily those common in
urban areas in the Pannonian Biogeographical Region. It can be applied to other
biogeographic regions and new plant varieties by an online calculator tool [2]. As a
regulatory adaptation of CARE-S, Government Decree 519/2023 has entered into force
to suppress the planting of allergenic trees. A beneficial side effect of this regulation is
the catalysis of breeding low-allergenic plant varieties. Additionally, it might provide a
legal framework to prevent the introduction of (new) allergenic plants by trade.

[1] Magyar D. et al. UFUG, 2022, 70:127530, do0i:10.1016/j.ufug.2022.127530.

[2] Online page: https://ars.els-cdn.com/content/image/1-s2.0-S1618866722000735-
mmc1.xlsx.
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O7 AEROBIOLOGY — AUTOMATIC REALTIME SAMPLING AND ANALYSIS OF
AIRBORNE POLLEN GRAINS AND FUNGAL SPORES

Branko Sikoparija’, SYLVA project team

!BioSense Institute Research Institute for Information Technologies in Biosystems,
University of Novi Sad, Novi Sad, Serbia

Pollen and fungal spores monitoring has traditionally been carried out using manual
Hirst volumetric method [1]. Despite extensive monitoring network in Europe, the data
are of little use for assimilation with forecasting models because only being available
with a delay of 1-8 days and usually delivered at a daily resolution. Several automatic
real-time instruments available in the market were compared to standard
measurements under the same environmental conditions as part of the EUMETNET
Autopollen and COST ADOPT-intercomparison campaign [2], setting the basis for
automatization aerobiological networks. Although the automatic systems, that
combine high-end imaging, laser and holographic techniques, and rely on big-data and
machine learning for data processing, show high overall accuracy (>= 90%) for
identification pollen and fungal spores in laboratory conditions, the improvement of
performance in operational measurements is continuous process, including handling
false positives and transferability of algorithms to different devices, locations and
seasons. The new methods benefit from precision sampling technology, high-end
imaging, laser and holographic techniques, and rely on big-data and machine learning
for data processing. Presently, there are only two operational automatic monitoring
networks, both in central Europe, with expanding coverage of research sites scattered
around the continent. A Horizon Europe project SYLVA [3] has been started in 2023
aiming to: (i) Develop cutting-edge bioaerosol monitoring technologies, (ii) Create
bioaerosol monitoring ICT infrastructure and software following open-source principles
and connect it to European environmental observing systems, (iii) Validate the
operational maturity.

[1] EN 16868, 2019.

[2] Maya-Manzano  et. al. Sci. Total Environ., 2023, 866, 161220,
doi:10.1016/j.scitotenv.2022.161220.

[3] Online page: https://cordis.europa.eu/project/id/101086109.

The authors acknowledge support of the Horizon project SYLVA (GA no.: 101086109), funded
by the European Union and the Swiss State Secretariat for Education, Research and Innovation
(SERI).
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The presence of microplastics, also known as emerging pollutants, in water, soil, and
air has become a significant concern for all ecosystems [1]. In particular, microplastic
pollution in marine and freshwater environments is known to have numerous direct
and indirect harmful effects [2]. While research on this issue has been increasing
worldwide in both freshwater and marine ecosystems, studies focusing on Tiirkiye's
inland waters remain limited. This study investigates the presence of microplastics in
the surface waters and sediments of several natural lakes in Tiirkiye. For this purpose,
six lakes of varying sizes and depths, located in the South Aegean and Western
Mediterranean regions (Yazir, Beysehir, Burdur, Karatas, Salda, and Kovada), were
examined for microplastic pollution. Water samples were collected using a manta net
with a mesh size of 330 microns, while sediment samples were obtained using a Van
Veen grab sampler [3].

The microplastic concentration in water samples ranged from 21,598 to 341,976
particles/km? across the lakes. The highest mean concentration was observed in
Kovada Lake (341,976 particles/km?), while the lowest was in Yazir Lake (21,598
particles/km?2). Overall, the results indicate that microplastic pollution is widespread
across the studied lakes, with notable differences between lakes. The highest
contamination levels were detected in Kovada and Burdur lakes, while Yazir exhibited
the lowest pollution levels.

[1] Glindogdu et al. Microplastics in Agriculture and Food Science, Methods for Identification
and Remediation, Academic Press, 2025, 285-307, doi:10.1016/B978-0-443-22210-8.00022-5.

[2] Corrales L.A.P., Gundogdu S. Frontiers in Water, 2010, 6, doi:10.3389/frwa.2024.1441071.
[3] Razeghi et al. Environ. Chem. Lett., 2021, 19:4225-4252.

This study was supported by The Scientific and Technological Research Council of Tiirkiye
(TUBITAK) under project numbers 2220713, 2220715 and 2220717.
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Monitoring the quantity of microplastics (MPs) is a key element in assessing
environmental pollution. It serves as the basis for political decisions regarding
ecosystem protection. Accurate identification and quantification of MPs are essential
to determine their impact on soils, water, and living organisms. These analyses are also
crucial for developing mitigation strategies [1]. Due to the wide diversity of
environmental matrices in which MPs are found, developing universal and effective
methods for extraction and sample preparation remains a significant challenge [2].

The sample preparation process for MPs analysis involves several stages, such as
chemical digestion, density separation, drying, and suspension filtration. Each stage can
result in material loss or sample contamination. There is a notable lack of dedicated
laboratory equipment that allows sample preparation without transferring the sample
between different laboratory vessels [3].

In response to these challenges, the authors propose a new sample preparation
method using patented glass separators. These separators simultaneously function as
reaction vessels for chemical processing. The use of a single laboratory vessel
throughout all preparation stages minimizes the risk of accidental contamination and
maximizes the efficiency of MPs extraction.

The developed method has been adapted to the requirements of the LDIR chemical
imaging system. A key aspect of LDIR analysis is obtaining a monolayer of particles on
a surface that effectively reflects IR radiation, such as slides or metalized filters. Precise
sample preparation is fundamental to ensuring the reliability of the results. The
development of new analytical methods contributes to improving the quality of MPs
research and their impact on the environment.

[1] Corradini F. et al. Sci Total Environ., 2021, 752, 141917,
doi:10.1016/J.SCITOTENV.2020.141917.

[2] Seo, Y, et al. J Environ Manage, 2025, 377, 124556, doi:10.1016/J.JENVMAN.2025.124556.
[3] Strojny W. et al. Sustainability, 2023, 15, 16653, doi:10.3390/su152416653.
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In recent years, increasing presence of antimicrobial agents in the aquatic environment
has become the subject of intensive research, especially in the context of their impact
on the development of bacterial resistance. Despite growing public awareness, the
problem of drug resistance among bacteria continues to spread, which causes more
and more antibiotics become ineffective which then makes infection treatment more
complicated.

Surface water samples collected from the vicinity of the frequently visited ski resort in
southern Poland were analyzed. River water is transferred to reservoirs and collected
until technical snowmaking. Isolation and identification of Escherichia coli, Salmonella,
Shigella, Enterococcus faecalis/E. faecium and other potential human pathogens were
isolated and enumerated on chromogenic media. Pure strains were isolated and
identified by MALDI-TOF mass spectrometry. The isolated strains were classified
according to systematic affiliation and their antibiotic resistance was assessed following
the recommendations of EUCAST [1]. The presence of antibacterials in water was
determined by solid phase extraction followed by high-performance liquid
chromatography tandem mass spectrometry.

Bacteria of 6 families were identified: Enterobacteriaceae, Pseudomonadaceae,
Moraxellaceae, Aeromonadaceae, Bacillaceae. The obtained results indicate a
relatively high susceptibility of the tested strains to the antibiotics used in the
experiment (however, several strains exhibited the extended-spectrum B-lactamase
mechanism). This fact is extremely promising, as no significant resistance to the used
chemotherapeutics was noted. However, the presence of antibiotics in the aquatic
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environment is worrying. As many as 11 antibiotics were detected, i.e.: vancomycin,
cefoxitin, erythromycin, tylosin, trimethoprim, ofloxacin, ciprofloxacin, enrofloxacin,
clindamycin, sulfamethoxazole and linezolid.

[1] Hryniewicz W., Zabicka D. Interpretation tables of drug susceptibility testing results
according to recommendations EUCAST 2024.
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The ambient air quality pollutants can impact human health, ecosystems and
vegetation and therefore, monitoring is carried out to determine their concentration
levels. Indeed, the air pollution is described as a source of increasing morbidity and
premature mortality [1,2]. World Health Organization (WHO) has been reported in
2016 that around 8 million people die every year from exposure to polluted air [3].
Particulate matter (PM) is believed as the one of the main air pollutants, and its
concentration is well monitored in many countries, displaying the real-time daily
concentration level of PM2.5 and PM10. Because of constantly exposure to the air
pollution, the particulate matter enters the human body via inhalation, ingestion and
deposition on the skin. Therefore, it is important to analyze their toxic effect, as PM
mass concentration alone is not sufficient to understand the biological response to
particle matter exposure [4].

The objective of this study was to describe the PM2.5 and PM10 toxic mechanism of
action collected in five different cities in Podkarpackie region. The places for sampling
were chosen based on the type of the characteristic of the city, i.e. urbanized, industrial
or health resort. The cytotoxic effect and impact on the cell migration ability of water-
soluble and organic fraction of PM 2.5 or PM10 was evaluated as well as the inhibitory
potential of the PM extracts on the human microbiome. The mass concentration
distribution characteristics of extracted particulate matter was revealed. The
morphology and component analysis of the obtained PM were performed through
scanning electron microscopy (SEM—EDX).

[1] Wang R. et al. Chemosphere, 2019, 223:263-274, doi:10.1016/j.chemosphere.2019.02.022.

[2] Platel A. et al. Sci Total Ennviron., 2020, 711:134666. doi:10.1016/j.scitotenv.2019. 134666.

[3] WHO (2021) Global Air Quality Guidelines: particulate matter (PM2.5 and PM10), ozone, nitrogen
dioxide, sulfur dioxide and carbon monoxide. World Health Organization.

[4] Tavangar FZ. et al. Air Qual. Atmos. Health, 2024, 17:789-798, doi:10.1007/s11869-023-01480-4.

This research was supported by the Minister of Science of the Republic of Poland under the Programme
,Regional initiative of excellence”. Agreement No. RID/SP/0010/2024/1.
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Airborne nano- and microplastics (NMPs) have emerged as significant environmental
contaminants, raising growing concerns about their atmospheric behaviour,
environmental fate, and potential health implications. This study investigates the
distribution, polymeric composition, and interactions of airborne NMPs with
carbonaceous species in an urban environment. Particulate matter (PM) samples were
collected over two weeks and analysed to determine the presence of synthetic
polymers across different size fractions, including PM10, PM2.5 (fine microplastics,
FMPs), and PM10-2.5 (coarse microplastics, CMPs). The results revealed an average
NMP concentration of 0.6 + 0.2 ug/m?3 in PM10, with nearly equal contributions from
FMPs and CMPs. Tire wear particles were the predominant NMP type (~65%), with car
tire tread accounting for the largest fraction (56-60%). Polymer-specific analysis
indicated that PVC, PC, PMMA, and TTT were more prevalent in FMPs, while PP, PE, PET,
and PS were dominant in CMPs. Strong correlations among specific FMPs suggest
common emission sources and atmospheric transformation processes. In contrast,
CMPs showed weaker correlations, likely due to their higher deposition rates and more
diverse sources. Significant interactions between NMPs and carbonaceous species
were observed, particularly in FMPs, indicating shared atmospheric processes such as
adsorption and secondary formation mechanisms. A health exposure assessment
estimated a daily inhalation intake of 2.1 pg/day for PM10 NMPs, with 1.1 ug/day from
FMPs and 0.9 pg/day from CMPs. Probability density function analysis indicated that
FMPs have a higher exposure probability, increasing their likelihood of inhalation and
deep respiratory deposition, which may contribute to inflammation and oxidative
stress. This study highlights airborne microplastics' distribution, interactions, and
health risks, emphasizing the need for interdisciplinary efforts to assess exposure and
mitigation.
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The importance of indoor air quality (IAQ) rapidly increased since last decade, which
was initiated by the fact that people spend up to 90% of their time in different types of
indoor environment [1]. In the literature might be found studies showing the
associations between respiratory health and 1AQ indicate the importance of regional
and personal factors such as age, gender and existence of related diseases. One of the
main parameters that should be monitored in different types of indoor facilities is the
type and amount of volatile organic compounds (VOCs). It was found that VOCs are
related to asthma and asthma related symptoms [2]. From all of VOCs, benzene,
toluene, ethylbenzene, and xylenes (BTEX) are most often monitored, because of their
toxicity, their ubiquity in indoor air and their easiness to monitor [3,4]. However,
guideline values for indoor air quality exist only for a few countries or regions such as
Germany, Norway, Flanders (Belgium), China and Canada [5]. The issue of indoor air
pollution takes in a special meaning when considering specific types of environments,
which should provide the best possible long-term residence conditions, such as
childcare facilities. For this reason, indoor air pollution of childcare facilities is not only
an important social issue but also a global public health care problem. The purpose of
the study was to monitor indoor air quality in the enclosed areas of childcare facilities
located in several places in Poland. During performed investigations, the concentration
of representatives of VOCs which occurs in the investigated indoor environments was
measured. Additionally, the values of TVOC (total volatile organic compounds)
parameter were assessed.

[1] Hamidin et al. Chemosphere, 2013, 92:1430-1435.

[2] Mentese et al. Build. Environ., 2015, 93:72-83.

[3] Sakai et al. Environ. Res., 2004, 94:75-85.

[4] Skov et al. Atmos. Environ., 2001, 35:141-148.

[5] Walgraeve et al. Atmos. Environ., 2011, 45:5828-5836.

The project has been funded by the National Science Centre awarded on the basis of the
decision number DEC-2021/43/B/NZ7/02299. Project number UMQO-2021/43/B/NZ7/02299.
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Microplastic pollution, including microfibers (MFs), has emerged as a significant
environmental issue, with wastewater serving as a major pathway for their release into
aquatic ecosystems. MFs, which are shed from synthetic and natural textiles, pose a
dual threat to the environment and human health due to their persistence,
bioaccumulation potential, and ability to act as vectors for harmful chemicals. The
textile industry is a notable contributor to this problem, making the monitoring and
management of microplastic pollution in wastewater essential. This study investigates
the occurrence and analysis of MFs and microplastics (MPs) at various stages of
wastewater treatment in a textile dyeing facility. Samples were collected from four
stages—underground water, inflow, outflow, and sludge—and subjected to different
pretreatment methods, including no pretreatment, quick oxidative treatment, and
prolonged oxidative treatment. Filtration techniques were optimized using stainless
steel, aluminum oxide, and cellulose acetate nitrate filters. The focus was on evaluating
the effectiveness of different methodologies for recovering and characterizing these
MFs and MPs while removing organic matter. Key considerations included the
efficiency of MFs and MPs recovery, the reliability of the techniques used, and their
ability to provide accurate chemical characterization. By comparing approaches, this
research offers valuable insights into the presence and behavior of MFs and MPs
throughout wastewater treatment processes. The findings highlight the challenges of
guantifying microplastic pollution and emphasize the importance of selecting effective
analysis methodologies. This work contributes to the development of better strategies
for monitoring and mitigating microfiber pollution in wastewater.
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The utilization of polymeric membranes in carbon capture and gas separation has
gained increasing attention due to their low energy consumption and high cost-
effectiveness. However, a key challenge of balancing membrane permeability and
selectivity still remains. This study investigates the enhancement of gas separation
performance, specifically CO2/N; selectivity and permeability, through the
incorporation of first (G1) and second (G2) generation poly(amidoamine) (PAMAM)
dendrimers into benchmark poly(ether-b-amide) (Pebax) membranes. Membranes
were fabricated with varying dendrimer contents (5-15 wt%) via solution casting
method. The presence of terminal amine groups in PAMAM dendrimers facilitates
CO; transport via reversible chemisorption, while the dendritic structure enhances
surface area for gas interaction. Fourier-transform infrared spectroscopy (FTIR) and
differential scanning calorimetry (DSC) revealed that PAMAM forms hydrogen bonds
preferentially with Pebax's ‘soft’ poly(ethylene oxide) (PEO) domains, leading to an
increase in crystallinity and affecting thermal and mechanical properties. Importantly,
gas permeability experiments showed that G1 dendrimer-modified membranes,
especially at 10 wt%, exhibited a 16 % improvement in CO; permeability and an 18 %
increase in CO2/N; selectivity. The G2-modified membranes demonstrated even higher
CO; solubility, although the compact structure of G2 slightly limited gas diffusion. These
results highlight the potential of PAMAM-modified Pebax membranes for enhanced
CO; capture, providing insights into the impact of dendrimer generation on gas
separation (G1 vs G2) performance.
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Shooting ranges and military training fields, including warfare-impacted areas, have
been widely recognized as environmentally impacted zones by inorganic and organic
contamination, such as heavy metals, polycyclic aromatic hydrocarbons or explosive-
related compounds. However, the possible contamination by microplastics in soil has
been widely overlooked despite potential plastic sources, such as shotgun cartridges,
plastic wads or landmines. Due to how these activities occur, plastics have remained in
the field for decades or centuries, favoring their conversion from macro to
microplastics, polluting the soil and water resources. Moreover, shooting and
recreational activities such as airsoft or paintball practices could also be a substantial
source of plastics to ecosystems; once shot, pellets can have conventional or
biodegradable plastics in their composition, and there left in the environment,
favouring impacts on soil properties. Although some initiatives have emerged to avoid
the use of single-use plastics in shotgun ammunition, bioplastics can also be a potential
risk, favouring the heavy metal bioavailability of shot pellets. These emerging
pollutants should also be considered in these areas to understand if they could be a
potential source of micro- and nanoplastics to the environment and, therefore, an
environmental concern that requires changes at industrial and regulatory levels.

The authors would like to recognise the financial support of the research project EnvAgro (XG-
IDI24-05/04, Universidade de Vigo and Universidade do Minho). ARS and PPR have a JdCi
research contract 1JC2020-044197-1 and 1JC2020-044426-1 funded by
MICIU/AEI/10.13039/501100011033 and the European Union NextGenerationEU/PRTR. ARS
also acknowledged the previous funder by supporting their research stay at MRU. CCC holds a
postdoctoral contract in Campus Auga (0623-137919) funded by the agreement Xunta de
Galicia - Universidade de Vigo.
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Nowadays, micro- and nanoplastic are environmental contaminants, omnipresent in
various ecosystems. There is a lot of instrumental techniques of micro- and
nanoplastics analysis but there is an urgent need to develop methods that allow to
analysis increasingly smaller particles. In recent decade, several analytical techniques
have been used for the analysis of microplastics in environmental samples. The
techniques included Fourier transform infrared spectroscopy, Raman spectroscopy,
laser diffraction, scanning electron microscope, thermal analysis, and instrumental
techniques.

Spectroscopic methods are among the most common approaches, allowing to get
information on particle number, size, and polymer identification [1]. Complementary
to these techniques, the use of thermal methods gives information on mass
concentrations. Instrumental technique which includes pyrolysis coupled with gas
chromatography-mass spectrometry (Pyr-GC/MS) allows both the identification and
quantification of microplastics in complex environmental matrices. Pyr-GC/MS is used
to characterize a wide variety of polymers and composite materials that cannot be
analyzed using traditional GC-MS. In this technique it is capable of analyzing
macromolecules by gas chromatography breaking them into volatile fragments [2].
Moreover, it is a destructive technique based on the thermal decomposition of
polymers, which are then identified by the molecular profile of the generated
degradation products [3].

The fundamentals of the Pyr-GC/MS technique and its application in the analysis of
micro and nano-plastics will be demonstrated at the presentation. Moreover, we also
highlighted advantages, disadvantages, and limitations in analysis.

[1] Santos Lucia H.M.L.M. et al. MethodsX, 2023, 10, 102143, do0i:10.1016/j.mex.2023.102143.

[2] Picé VY., Barcel6 D. TrAC Trends in Analytical Chemistry, 2020, 130, 115964,
do0i:10.1016/j.trac.2020.115964.

[3] Kusch P. et al. Elsevier, 2017, 75, 169-207, doi:10.1016/bs.coac.2016.10.003.

This research was supported by the Minister of Science of the Republic of Poland under the
Programme ,,Regional initiative of excellence”. Agreement No. RID/SP/0010/2024/1.
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The global proliferation of antibiotics to treat human and veterinary infections has
escalated environmental contamination. Among these, ceftazidime (CAZ) is one of
particular concern due to its bioaccumulation potential. Sustainable remediation
strategies like microalgae, owing to their resilience in controlled systems and cost-
effective cultivation, are viable candidates for wastewater treatment. Consequently,
this study aimed to assess the efficacy of Chlorella vulgaris in remediating CAZ at toxic
concentrations ranging from 100 to 500 mg/L. The findings revealed a negative
correlation between CAZ concentration and algal growth, with cytotoxicity inducing a
marked reduction in cellular density. Morphological analysis via scanning electron
microscopy (SEM) demonstrated that exposure to 100 and 200 mg/L elicited surface
irregularities, while higher concentrations (300-500 mg/L) caused structural
disintegration of the plasma membrane, accompanied by cellular shrinkage and
aggregation. Flow cytometric quantification corroborated these results, indicating a
decline in cell viability of 70.98%, 65.95%, 61.15%, 58.45%, and 56.19% at CAZ
concentrations of 100, 200, 300, 400, and 500 mg/L, respectively. Despite this, C.
vulgaris exhibited considerable resilience through the upregulation of both non-
enzymatic antioxidants (phenolic and flavonoid compounds) and enzymatic defenses
(catalase, ascorbate peroxidase, peroxidase, and superoxide dismutase). This adaptive
response not only mitigated CAZ-induced cytotoxic stress but also facilitated
biodegradation of over 59% of the antibiotic at 100 mg/L. Collectively, these results
posited C. vulgaris as a promising eco-friendly remediation strategy for mitigating CAZ
contamination in aquatic ecosystems.
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Many European wastewater treatment plants cannot fully remove micropollutants
such as antibiotics, antibiotic resistant bacteria (ARB), and antibiotic resistance genes
(ARGs), leading to their spread into aquatic environments and beyond. The reduction
in natural snowfall caused by climate change has made artificial snow production
essential in many moderate-climate regions, even though it is a water-intensive process
often viewed as environmentally harmful. The resource water used for technical
snowmaking often contains these contaminants, which may affect soil, water, and
microbial communities through meltwater runoff. This study investigates the presence
of antimicrobial resistance genes in the water pathway during the technical snow
production process.

Water and snow samples were collected in the area of the Biatka River and its selected
tributaries, including Remiaszow Potok and Bryjow Potok, during the winter season of
2023/2024 and the summer of 2024. Sampling sites included river water intakes,
retention reservoirs (both water and sediment after emptying), artificial snow
produced by snow cannons, and sediment from their filters. Using the PCR technique,
the collected samples were tested for the presence of 36 genes encoding various
bacterial resistance mechanisms to antibiotics. The tested gene classes included:
extended-spectrum beta-lactamase determinants (blaTEM, blaNDM, blaVIM, blaOXA-
48, blaOXA-1, blaPSE, blaCTX-M, blaCTX-M9, blaCTX-M1, blaSHV); genes encoding
resistance to macrolides-lincosamides-streptogramin B (ereB, ermA, ermB, ermC,
mphA, mphC, msrA, msrB, vatA, vga, vgb); the methicillin-resistance determinant
mecA; and others such as aac6, AmpC, dfrA12, qnrA, gnrBm, gnrS, gnrD, strA, sull, sulll,
sullll, tetK, tetlL, and vanA. The largest number of ARGs was detected in samples
collected at the wastewater treatment plant, with the number of detected genes
decreasing at subsequent stages of technical snow production. The most common
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ARGs identified were sull, ermB, and strA; however, it is concerning that over 50% of all
tested genes were detected.

The increasing reliance on technical snow raises concerns about its environmental and
health impacts, necessitating research into issues like microbiological contamination
during the technical snow production process and the content of antibiotics and
antibiotic resistance genes in water used for this process.
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Radon is an odorless and colorless radioactive gas that occurs naturally in the
environment as a decay product of radium. During this process, radon emits ionizing
radiation, primarily in the form of alpha particles. It enters the atmosphere—and
consequently also the interiors of buildings—mainly from the ground. If its
concentration exceeds safe levels, radon can pose serious health risks, including an
increased risk of lung cancer due to prolonged exposure. In Poland, the applicable
regulations establish a reference level for the average annual radioactive concentration
of radon in the air in workplaces and indoor spaces intended for human occupancy, set
at 300 Bg/m?3 [1]. Additionally, legal provisions identify specific areas in Poland where
the average annual radon concentration inside buildings is likely to exceed this
reference level. These areas are located in five provinces (14 counties in the Lower
Silesian province, 1 county in the Lublin province, 2 counties in the Opole province, 6
counties in the Podkarpackie province and 3 counties in the Swietokrzyskie province)
[2]. The regulations define these areas based on county boundaries explicitly specified
in the legal acts.

Employers operating in the designated radon-affected areas are required to monitor
radon levels or the concentration of the potential alpha energy of its short-lived decay
products in workplaces. The obligation applies specifically to workplaces:

- Located indoors at ground level or in basements, in areas where a significant number
of buildings may have radon concentrations exceeding the reference level.

- Involving groundwater treatment, as such processes can release radon into the air.

Moreover, regardless of location, the employer must ensure radon measurements for
any work conducted underground.

[1] Act of 29 November 2000 — Atomic Law.

[2] Regulation of the Minister of Health of 18 June 2020 on areas where the annual average
radioactive concentration of radon in indoor air in a significant number of buildings may
exceed the reference level.
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Terrestrial and aquatic ecosystems are exposed to contamination by harmful
compounds, including heavy metals. Natural sources of pollution include volcanoes,
soil erosion processes and the breakdown of rocks. However, anthropogenic activities
contribute more significantly to environmental pollution than natural sources. Human
activities include mining and metallurgy, industrial waste, agricultural chemicals,
factories, military operations, vehicle emissions, urban sewage, etc. [1]. The
progressive process of urbanization and industrialization is increasing pollution in the
environment. As a result, the occurrence of harmful metals in the soil is observed,
among which are Pb, Cd, Cr, Cu, Zn and Ni. The presence of certain pollutants, including
toxic organic and inorganic particles, as well as heavy metals in the environment is a
cause for concern and can pose a serious threat to public health. In addition, these
compounds can have ecotoxicological effects on terrestrial and aquatic ecosystems. It
is worth noting that soil is an important part of the terrestrial ecosystem and the
ultimate accumulation site for heavy metals, making it an environment for their spread
to water bodies, organisms and the atmosphere [2]. Toxic compounds pose a significant
risk to organisms only when their concentrations exceed a specific threshold in the soil.
However, some metals (such as Cd or Pb), even in trace amounts, have harmful effects
on organisms. Accumulation of heavy metals in the human body contributes to
physiological dysfunction and ultimately causes carcinogenesis, mutagenesis and
teratogenesis. Therefore, a key aspect is to monitor the status of soil contamination
with harmful compounds. For this purpose, instrumental techniques that include
atomic absorption spectrometry (AAS) has been used in this study [3].

[1] Kanwar V.S. et al. Environ Sci Pollut Res Int.,, 2020, 27(36):44835-44860,
d0i:10.1007/s11356-020-10713-3.

[2] Ahmad W. et al. Sci Rep., 2021, 11(1):17006, doi:10.1038/s41598-021-94616-4.
[3]1LiY. etal. SciRep., 2022, 12(1):3855. doi:10.1038/s41598-022-07864-3.

This research was supported by the Minister of Science of the Republic of Poland under the
Programme ,,Regional initiative of excellence”. Agreement No. RID/SP/0010/2024/1.
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Biodegradable waste is a special group in the municipal waste stream. So-called bio-
fraction contains valuable components that can be returned to the natural cycle and
used by vegetation. This paper aimed to analyse the transformation of humic
substances during the biological stabilisation of bio-waste. It was assumed that the
humification of organic matter was influenced by the degree of fragmentation of the
structural material [1, 2]. The experimental layout consisted of two bioreactors
operating on a semi-technical scale, with willow branches cut into 15-20 cm pieces (Rl)
and chips of 0.5 cm(RII). Respiratory activity (AT4), humidity, loss on ignition (LOI) and
humic acid content (based on absorption coefficients: A2/4, A2/6 A4/6) were analysed
in the material regularly sampled from the bioreactors. The results showed that the
AT4 decreased during the stabilisation process, but bio-waste in Rll initially showed a
higher value compared to RI, which indicates wood chipping enhanced the activity of
the microorganisms. A consistent humidity decrease was observed in the Fl bioreactor,
suggesting that water evaporated evenly during the stabilisation process. The LOI
decreased significantly, regardless of the structural material used, indicating an
advanced humification process.

It was found that with longer pieces of wood as structural material (Rl), bio-waste
continuously degraded lignin and converted it into humic substances. All the analysed
absorption coefficients revealed that the process of bio-waste stabilisation in Rl was
more consistent and stable, while in RIl, especially at the beginning, was characterized
by rapid changes; showing that pre-treatment of structural material can influence the
microbial dynamics. Commonly in nature, humic substances have properties that make
them desirable components, improving soil quality, reducing various environmental
problems in sustainable agriculture, and potentially lowering the costs of soil
improvements, as can be recovered from bio-waste and other organic materials.

[1] Tognetti C. et al. Bioresour. Technol., 2007, 98(5):1067-1076.
[2] Tognetti C. et al. Waste Management, 2011, 31(6),1146-1152.

This research was supported by the Minister of Science of the Republic of Poland under the
Programme ,,Regional initiative of excellence”. Agreement No. RID/SP/0010/2024/1.
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The processes of aging and degradation of microplastics (MPs) in inland waters can lead
to the emission of toxic substances that are components of plastics, such as plasticizers,
stabilizers, pigments, and flame retardants. It is estimated that over 16,000 different
substances may be used in plastic production, of which only 6% are subject to
international regulations. These substances can contaminate the aquatic environment
and accumulate in living organisms. Microplastics can enter the aquatic environment
in various ways, including through the sewage system, for example, due to deteriorating
networks and the release of fibers into water bodies. This study presents research on
the potential emission of plasticizers into the aquatic environment from MPs
originating from sewage system installations. To determine the parameters that had
the greatest impact on the emission levels of the analyzed pollutants from
microplastics, an environmental model sensitivity analysis was conducted, based on
the Hellwig information capacity index. The conducted research confirmed that,
depending on environmental conditions, esters of phthalic acid are leached to varying
degrees from both PVC sewer pipes and seals. The highest concentrations leached from
the sewer pipe were recorded at levels of 0.015 mg/kg, 0.25 mg/kg, and 0.027 mg/kg
for DEP, DBP, and DEHP, respectively. In contrast, the seal emitted four plasticizers,
namely DMP at 0.06 mg/kg, DEP at 0.05 mg/kg, DBP at 0.37 mg/kg, and DEHP at 0.07
mg/kg. The higher analyzed reaction medium temperatures increased the migration of
plasticizers from the microplastics.
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Polycyclic aromatic hydrocarbons (PAHs) are frequently present in the soil environment
in various forms, including contaminants from industrial activities, vehicle emissions,
and the incomplete combustion of organic materials such as coal, oil, and wood. These
compounds can accumulate in the soil due to atmospheric deposition, wastewater
discharge, and spills, often persisting for extended periods due to their hydrophobic
nature and resistance to degradation [1]. PAHs are classified as persistent
environmental pollutants, and they often occur as a mixture [2].

The impact of effective microorganisms (EM) and their consortia, present in six
commercial formulations, on the degradation of a mixture of 13 PAHs was studied.
These formulations, designed for soil revitalization, contain a diverse range of bacterial
and yeast species.

Thirty-five days after the application of biological preparations, PAH concentrations
decreased by 75.5% to 95.5% from their initial levels. The highest degradation
efficiency was observed for fluorene, using a preparation containing eight bacterial
strains from the Bacillus genus. All tested preparations containing bacterial consortia,
as well as the formulation with the yeast Saccharomyces cerevisiae, enhanced PAH
degradation more effectively than those containing only Yarrowia lipolytica or a
mixture of Debaryomyces hansenii and Bacillus. The findings of this study contribute to
the advancement of biotechnological methods, specifically microbiological
bioremediation, which is safe for both human health and the environment [3].

[1] Abdel-Shafy H.l, Mansour M.S.M. Egypt. J. Pet, 2016, 25(1):107-123.
doi:10.1016/j.ejpe.2015.03.011.

[2] Ekanem A.N. et al. SN Appl. Sci., 2019, 1:447. doi:10.1007/s42452-019-0397-4.
[3] Ksigzek-Trela P. et al. Open Life Sci., 2022, 19 (1), 20220831. do0i:10.1515/biol-2022-0831.
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The Carpathian flysch areas and other geological formations of southern Poland are
characterized by elevated concentrations of natural radioactive elements, including
uranium and potassium [1]. However, their presence may be related to the use of
fertilizers, especially phosphates [2].

The research aims to indicate the relationship between the type of land use and the
activity of radionuclide concentration, which will allow for a better understanding of
the mechanisms of their accumulation in the environment. The aim of this study was
to determine the content of radioactive elements in various forms of land use in the
area of Srednia Wies. For this purpose, soils were collected from the following land
uses: arable land, domestic garden, meadow and as a control, a forest area was
appointed, which was the reserve "Grad in Srednia Wie$". The following analyses were
made: the granulometric composition was determined using the Bouycouss method in
Proszynski's modification, pH in H.O and 1 M KCl was determined potentiometrically,
the content of organic carbon using the Tiurin method, hydrolytic acidity and the sum
of basic cations using the Kappen method and the activity of radioactive isotopes: 4°K,
2354, 238U and ¥Cs using the NAIS 2x2 Nal(Tl) scintillation detector, which indicates
gamma radiation emitted by radionuclides contained in the tested soil samples. As a
result of the conducted studies, it was found that the type of land use has a significant
influence on the content of radionuclides in the soil. Depending on the terrain, the use
of fertilizers and the presence of plant cover, the results at individual sites differed,
especially in the case of the isotopes %°K, 233U and 3’Cs. For agricultural land, a higher
activity of “°K and 238U were found, which was associated with the use of fertilizers. The
lower activity of the caesium isotope in forest use in relation to the others may be the
result of plant cover, which inhibits the access of atmospheric precipitation, the main
source of this nuclide.

[1] Lis J et al. Panstwowy Instytut Geologiczny, Warszawa, 2010.

[2] Szacitowski G. Journal of Radioanalytical and Nuclear Chemistry, 2023, 333:3424-3430,
doi:10.1007/s10967-023-09241-4.

This research was supported by the Minister of Science of the Republic of Poland under the Programme
,Regional initiative of excellence”. Agreement No. RID/SP/0010/2024/1.
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Spa towns, due to their recreational and health-promoting functions, should be
characterized by the best possible state of the natural environment. Unfortunately, like
any other town, they are exposed to the impact of pollution related to the functioning
of the town's inhabitants, e.g. dust emissions related to coal combustion [1] or
fertilization [2], and these can contribute to increased radioactivity.

For this purpose, differently used soils were compared in the area of Horyniec Zdrdj,
including an agricultural field where fertilization is used. In addition, a control area was
designated - a forest outside the city in order to compare with lands within the city.
Soils were collected from the following land uses: arable land, domestic garden in two
variants, and as a control, two areas of forest from different locations. The following
analyses were made: the granulometric composition was determined using the
Bouycouss method in Proszynski's modification, pHin H,O and 1 M KCl was determined
potentiometrically, the content of organic carbon using the Tiurin method, hydrolytic
acidity and the sum of basic cations using the Kappen method and the activity of
radioactive isotopes: “°K, 23°U, 238U using the NAIS 2x2 Nal(Tl) scintillation detector,
which indicates gamma radiation emitted by radionuclides contained in the tested soil
samples.

It was found that the designated forest area located outside the spa town was
characterized by the lowest activity of the tested isotopes. Moreover, the activity of
the tested isotopes in the city was the highest in agricultural land. This indicates a
significant influence of factors such as dust fallout from coal combustion combined
with the use of fertilizers, which affects the deterioration of the environment.

[1] Olkuski T., Stala-Szlugaj K. Gospodarka Surowcami Mineralnymi, 2009, 25(1):5-17.
[2] Szacitowski G. J. Radioanal. Nucl. Chem., 2023, 333:3424-3430, doi:10.1007/s10967-023-09241-4.

This research was supported by the Minister of Science of the Republic of Poland under the Programme
»Regional initiative of excellence”. Agreement No. RID/SP/0010/2024/1.
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When pollinating crops, honeybees (Apis mellifera) are exposed to agrochemicals,
which can contaminate bee products such as honey and wax, ultimately affecting
human consumption. This study aims to provide a formal and legal assessment of
honey and beeswax obtained from beehives placed on an American cranberry
(Vaccinium macrocarpon) plantation.

A field experiment was conducted on a commercial cranberry plantation in Nowiny
(Lublin Voivodeship, Poland). Residues of active ingredients (Als) used in crop
protection, including fluazifop-P-butyl (applied as Fisilade Forte 150 EC), clethodim
(Select Super 120 EC), and mesotrione (Mezotrion 100 SC), were analyzed in cranberry
flowers, honey, and beeswax. Samples were collected at five time points: June 16, 23,
and 30, and July 7 and 14, 2020.

At each sampling, 100 cranberry flowers were randomly collected from the plantation
and placed in separate bottles containing petroleum ether. Additionally, bee products
(unsealed honey and freshly secreted wax) were collected from four beehives situated
within the plantation.

Residue extraction was performed using the multi-residue QUEChERS method. The
resulting extracts were analyzed with an LC-QTOF-MS system, utilizing an Acquity UPLC
chromatograph (Waters) coupled with a Synapt G2 mass spectrometer (Waters).
Pesticide separation was conducted on an Acquity UPLC BEH C18 column (2.1 mm x
100 mm, 1.7 um; Waters).

Based on the obtained results, exposure of the general population to pesticide residues
was estimated using mathematical models. The percentage of the maximum residue
level (MRL) was calculated for both honey and wax, while for honey alone, the
percentage of acceptable daily intake (ADI) and the safe consumption level concerning
Al residues were determined.
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Fluazifop-P-butyl residues were detected in flowers during the first two sampling
periods (up to 0.002 ug per flower). In honey, this Al was detected only in the first
sampling period (0.001 pg per gram), whereas in wax, it was present throughout all
sampling periods (up to 0.014 pg per gram). Clethodim residues were found in flowers
in the first four periods (up to 0.06 ug per flower), in honey in two periods (up to 0.001
ug per gram), and in wax throughout all periods (up to 0.015 ug per gram). Mesotrione
residues were present in all sampling periods, with the highest concentrations detected
one day after the second treatment (July 6), reaching up to 0.824 pg per flower, 0.027
ug per gram of honey, and 0.658 pg per gram of wax.

The formal and legal residue assessment revealed that the collected honey, despite the
pesticide treatments applied during the study, did not exceed permissible residue levels
(2%, 2%, and 54% of the MRL for fluazifop-P-butyl, clethodim, and mesotrione,
respectively) and can be safely marketed. The %ADI remained below 0.01 in all cases,
and the estimated safe single-consumption level of honey concerning pesticide
residues was 28 kg.

Due to the lack of data on the average daily consumption of beeswax, only the %MRL
was calculated for wax. The obtained values were 28% (fluazifop-P-butyl), 30%
(clethodim), and 1316% (mesotrione) of the permissible limit, indicating that beeswax
harvested from the cranberry plantation cannot be legally marketed as a food product.
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Among the effective ways to reduce waste mass - soil fertilisation with products
derived from organic waste could be mentioned. Production of, so-called soil
improvers, from such materials has not only an ecological but also an economic
dimension. For example, coffee grounds or eggshells can improve increasing soil
fertility, optimising chemical and physical parameters and promoting soil micro-
organism activity [1]. Also, various inorganic wastes, such as residues derived from
mineral sorbents production, can utilized as the soil improvers additives. The study
aimed to assess the influence of the granulation of waste magnesium sorbent on the
content of humic substances in soil improvers and their effect on the germination and
growth of common oats (Avena sativa L.).
The improvers were prepared in the following ratios of coffee waste, eggshells and
sorbent additive of 10:1:1, respectively, obtaining five mixture variants with different
granulometric fractions of sorbent (<1 mm, >1 mm, >1.5 mm, >5 mm). All mixtures
were analysed for humins and humic acids by determining the A2/4, A2/6, and A4/6
coefficients. The germination power and growth rate of Avena sativa were also
examined. Analysing the value of the A2/4 coefficient, it was found the size of sorbent
grains did not affect the content of humic acids. However, in the case of humins, a
decrease in the coefficient was found with an increase in the grain size, possibly
indicating a predominance of more easily decomposable compounds over lignins.
When analysing the A2/6 coefficient, the granulation of the sorbent did not affect the
contraction of humic acids, while in the fraction of humins, the content of easily
degradable organic compounds increased more than lignins with the increase of grain
size. In turn analysis of the A4/6 coefficient revealed that the size of sorbent grains had
no effect on both humic acids or humins content. Interestingly, the application of the
variant containing the largest grains (>5 mm) resulted in the highest efficiency of
germination (73%), while the lowest (55%) was obtained with the improver that
contained the smallest grains of sorbent. None of the tested soil improvers increased
the growth rate of oats, regardless of the gradation. However, plants exposed to a mix
containing sorbent of a diameter >1mm had significantly shorter stems than the
control sample and the improver with add of eggshells. The implementation of organic
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and mineral waste for fertiliser purposes is a step towards sustainability and a circular
economy, crucial in the context of environmental protection and maintaining the long-
term fertility of agricultural soils.

[1] Tombarkiewicz B. et al. Sci Rep., 2022, 12(1), doi:10.1038/s41598-022-06569-x.
[2] Badora A. Polish Journal of Environmental Studies, 2012, 21(4):813-820.
[3] Chin A. et al. Sci. Total Environ., 2018, 645:1474-1483.

This research was supported by the Minister of Science of the Republic of Poland under the
Programme ,,Regional initiative of excellence”. Agreement No. RID/SP/0010/2024/1.
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Sorbents are insoluble materials used to absorb various types of pollutants through
absorption or adsorption mechanisms. This solution is widely used in industrial
processes but also in environmental engineering to bind and remove pollutants from
air, water or in soil remediation [1]. However, while they are generally effective in
reducing the toxicity of other compounds, some sorbents can also exhibit inherent
toxicity [2]. The aim of the presented research is to evaluate the effect of extracts from
calcium and magnesium sorbents on the growth and development of L. minor and S.
marinori as model organisms in ecotoxicological studies.

Water extracts of Ca sorbents differing in sorbent activation and Mg sorbents differing
in the degree of raw material fragmentation were tested. An acute toxicity test for L.
minor was used according to the modified methodology based on ISO 20227:2017 [3].
Algal growth inhibition tests were performed in accordance with the OECD [4]
methodology on the diatom strain S. marinoi (BA98), maintained as a monoculture in
the Collection of Baltic Algae Cultures (CCBA) at the University of Gdansk.

Significant differences were observed between the effects of Ca and Mg sorbents. The
studies showed that the Ca sorbent had an unfavorable effect on both tested species,
while the Mg sorbent did not show such an effect, and in some variants had a beneficial
effect on the analyzed organisms.

[1] Awad A.M. et al. Sep. Purif. Technol,, 2019, 228:115719,
doi:10.1016/j.seppur.2019.115719.

[2] Zetterberg A. et al. I0SC, 2005.
[3] 1SO 20227:2017.
[4] OECD. Test No. 201: Freshwater Alga and Cyanobacteria, Growth Inhibition Test, 2011.

The research was supported by funds from the Minister of Science under the Regional
Excellence Initiative Programme. Contract No. RID/SP/0010/2024/1.
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The increasing prevalence of multidrug-resistant Escherichia coli is a significant
emerging environmental contaminant that poses a critical threat to human and
environmental health. Treatment of E. coli infections is becoming increasingly
challenging due to the rapid emergence of resistance to first-line antimicrobials. This
necessitates the search for alternative antibiotic therapies to combat such infections
and reduce the spread of resistance in the environment, particularly in soil, surface
water, and bottom sediments. Bacteriophages are considered a promising solution for
both therapeutic and bioremediation applications [1,2]. The aim of this study was to
isolate, characterise and evaluate the potential use of bacteriophages for the control
of E. coli infections, including those with ESBL-type resistance, and for environmental
decontamination. Three novel phages against E. coli obtained from a mixture of phages
isolated from wastewater, were characterised in vitro. The genome sizes were
estimated to be 167,868 bp, 51,323 bp and 50,383 bp, respectively, and TEM analysis
revealed that they belong to the order Caudovirales, families Myoviridae and
Siphoviridae. The isolated phages showed |lytic activity against other
Enterobacteriaceae species, including Shigella sonnei ATCC 25931 and Enterobacter
aerogenes PCM 532. The isolated phages exhibited a latency of 10 minutes and large
burst sizes (140 PFU and 120 PFU per infected cell for two of them), enhancing their
potential for commercial and environmental applications. The phage mixture and two
subisolates had the greatest effect on bacterial cell reduction, while the third subisolate
exhibited a narrower host range. All phages reduced biofilm cell counts in ESBL E. coli
strains and environmental isolates, even at 1% dilution. The phages showed good
tolerance to a wide range of pH and temperature and remained stable in simulated
gastric and intestinal juices. Furthermore, the bactericidal efficacy of these phages was
evaluated under simulated water contamination conditions using environmental E. coli
isolates. Non-encapsulated phages caused a statistically significant reduction in mean
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cell counts of seven environmental E. coli isolates (2.31 log reduction) and a 1 log
reduction for one of the subisolates at an MOI of 100. Alginate/CaCOs encapsulated
phage beads also demonstrated bacterial reduction, though to a lesser extent, with a
0.7 log reduction for the phage mixture and varying reductions for the subisolates. The
promising biological properties of these phages, including lytic activity, stability, and
biofilm reduction, suggest that they are viable candidates as alternatives to antibiotics
and for environmental decontamination, addressing the challenge of emerging
environmental contaminants.

[1] Jermy A. Nat. Rev. Microbiol., 2012, 10(2):83-83, d0i:10.1038/nrmicro2731.
[2] Colom J. et al. Sci Rep., 2017, 7(1):41441, doi:10.1038/srep41441.
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The rise of antibiotic resistance, particularly among opportunistic pathogens such as
Pseudomonas aeruginosa, is a significant emerging environmental contaminant that
poses a serious threat to public health. P. aeruginosa, a major cause of pneumonia,
bloodstream infections and cystic fibrosis, is increasingly multi-drug resistant (MDR),
complicating treatment and leading to poorer health outcomes and increased
mortality. The spread of resistant strains in water and soil environments, necessitates
the urgent search for alternative control strategies [1,2].

In this study, we analysed the antibiotic resistance profile of P. aeruginosa isolates and
the presence of virulence factors (motility, biofilm formation, pyocyanin and pyoverdin
production).

The P. aeruginosa isolates showed resistance to a broad spectrum of antibiotics,
including beta-lactams, cephalosporins, carbapenems, quinolones and partial
resistance to aminoglycosides. The observed multidrug resistance led to the second
phase of the study, which aimed to isolate lytic bacteriophages against P. aeruginosa as
potential alternative therapeutic agents and bioremediation tools.

The lytic bacteriophage, vB_Pa-G1, showed high strain specificity, infecting only some
of the P. aeruginosa tested isolates. Its morphology, characterised by clear plaques and
large translucent zones, suggests a lytic nature, a crucial feature for its therapeutic and
bioremediation potential. The bacteriophage also showed lytic activity at the lowest
viral concentration at an MOI of 0.001. Furthermore, the vB_Pa-G1 bacteriophage
shows lytic stability, being resistant to high temperatures, alkaline pH, and gastric and
intestinal juices. In addition, the phage exhibited rapid adsorption capacity, a short
latency period, and a large burst size. These results suggest that the isolated vB_Pa-G1
phage has favourable biological properties for the treatment of Pseudomonas
aeruginosa infections, as well as potential applications in the bioremediation of
environments contaminated with resistant strains.

[1] Sathe N. et al. Infectious Medicine, 2023, 2(3):178-194, d0i:10.1016/j.imj.2023.05.003.
[2] Sicilia C. et al. ACS Omega, 2022, 7(50):46131-46145, doi:10.1021/acsomega.2c04076.

This research was supported by the Minister of Science of the Republic of Poland under the
Programme ,,Regional initiative of excellence”. Agreement No. RID/SP/0010/2024/1.
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In this study, the concentration of polycyclic aromatic hydrocarbons (PAHs) in soil
samples from urban parks in RzeszOw was investigated to assess the level of
environmental pollution. Samples for testing were taken from 15 parks both in the city
centre and surrounding areas. The scope of the research included the determination of
13 PAHs (acenaphthylene, fluorene, phenanthrene, anthracene, pyrene,
benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene,
indeno(1,2,3)pyrene, dibenzo(a,h)anthracene, benzo(ghi)perylene, and
benzo(a)pyrene). The PHAs content in soil was assessed with the QUEChERS
multiresidue method, combined with gas chromatography coupled with tandem mass
spectrometry (GC-MS/MS) [1]. The results highlight the relationship between PAH
levels and the proximity of major communication routes - in all cases, higher
concentrations were detected in samples from the edges of the parks (from 0.457 to
0.002 mg/kg), compared to samples collected from the central part - inside the park
(from 0.205 to 0.001 mg/kg). The study showed that the highest concentration in the
tested soil was found for pyrene (0.457 mg/kg), while the lowest for fluorene (0.006
mg/kg). In the case of chrysene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, indene(1,2,3cd)pyrene and
benzo[g,h,ilperylene, the maximum residue limits (MRLs) were exceeded.

These results suggest that green areas in urban environments are exposed to significant
anthropogenic pollution, therefore requiring their continuous monitoring.

[1] Stowik-Borowiec M. et al. Molecules, 2022; 27, doi:10.3390/molecules27072140.

This research was supported by the Minister of Science of the Republic of Poland under the
Programme ,,Regional initiative of excellence”. Agreement No. RID/SP/0010/2024/1.
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The contamination of surface waters with antibiotics, primarily originating from
wastewater treatment plants, poses a significant environmental and public health
challenge, particularly in mountainous regions where these waters are used for
technical snow production. River water pollution by antibiotics is strongly associated
with high tourist activity and anthropogenic pressure in these areas. Periodic peaks in
tourist activity lead to increased wastewater production, which can overload treatment
plants. These facilities are often unable to fully eliminate micropollutants, resulting in
their release into the aquatic environment. Ski resorts in southern Poland and Slovakia
rely on river water to produce technical snow using snow cannons, potentially
transferring antibiotics and other micropollutants from contaminated water to snow.
This study investigates the occurrence and distribution of antibiotics in river water and
technical snow produced on ski slopes in these regions.

Water and snow samples were collected from twelve ski stations during the winter
seasons of 2021/2022 and 2022/2023. The ski resorts are located near the rivers:
Biatka, Biaty Dunajec, Raba, Zylica in southern Poland and Salatinski Potok in Slovakia.
Sampling sites included river water intakes, retention reservoirs, and technical snow
produced by snow cannons. This research was focused on antibiotics in an unchanged,
antimicrobial-active form, which in sub-lethal concentrations may affect the
development of antibiotic resistance among bacteria. Quantitative and qualitative
analysis of water samples was carried out using Ultra High Performance Liquid
Chromatography (UHPLC) equipped with a tandem mass spectrometry detector
(Agilent 6460 Triple Quad Detector, Santa Clara, CA, USA), which allowed to detect the
presence of antibiotics at ng/L concentrations. A total of 21 antibiotics were monitored
in the collected water and snow samples (n=62). The presence of antibiotics above the
detection limit was discovered both in water and technical snow. Qualitative analysis
revealed the presence of 14 antibiotics in all samples. The most frequently occurring
were: clindamycin (66% samples), sulfamethoxazole (42%), enrofloxacin (35%) and
trimethoprim (31%). The highest concentrations of these antibiotics were recorded in
the Raba River, with a significant reduction observed in the levels of these compounds
in the technical snow produced from these river waters. The findings highlight the
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potential for antibiotic contamination in recreational environments, raising concerns
about human exposure and the spread of antibiotic resistance.
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Hospital wastewater is a significant source of pharmaceutical pollutants in aquatic
environments, containing high concentrations of antibiotics, cytostatics, and other
biologically active compounds. Antibiotics, particularly macrolides and quinolones,
contribute to the selection of antibiotic-resistant bacteria, posing serious ecological
and public health risks. The presence of pharmaceutical residues in wastewater
disrupts natural microbial communities and affects ecosystem balance. Advanced
Oxidation Processes (AOPs), including the Fenton process, utilize hydroxyl radicals to
efficiently degrade pharmaceutical contaminants. Due to its high effectiveness, cost-
efficiency, and environmental safety, the Fenton process is a promising approach for
hospital wastewater treatment, effectively reducing the pharmaceutical pollution.

The analysis of the Fenton oxidation process using different catalysts (FeSO4, CuSQ,,
MnSO,) for a model mixture of antibiotics and pharmaceuticals demonstrates the high
efficiency of this relatively simple method. Subtle differences in degradation rates were
observed depending on the antibiotic class and the type of catalyst used. The highest
degradation efficiency was achieved for beta-lactams, tetracyclines, and sulfonamides.
Fluoroquinolones, as well as certain B-blockers and analgesics, exhibited slightly lower
degradation rates.

Experimental toxicity assessments of municipal wastewater influenced by hospital
effluents before and after Fenton oxidation with different catalysts also revealed
notable variations. The Microtox assay indicated that raw wastewater had low toxicity,
however, following intensive oxidation via the Fenton process, toxicity levels increased.
This results suggests the formation of toxic by-products or residual hydroxyl radicals
affecting toxicity outcomes. Despite this, ecotoxicological studies on plant-associated
microorganisms indicated that municipal wastewater treated by the Fenton process did
not exhibit toxicity to the Baltic diatom Skeletonema costatum. In a series of
ecotoxicological tests, a stimulation of S. costatum growth of up to 50% and 100% was
observed after 3 and 7 days, whereas untreated wastewater inhibited algal cell growth.
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This study focuses on the synthesis of modern, functional heterostructures derived
from the natural pollen of Ambrosia artemisiifolia L. using a multistep preparation
technique. The process involves pollen purification, surface phosphonation,
chemisorption of various metal cations, and subsequent thermal treatment. We
specifically examine the chemical transformation of Fe3* adsorbed cations and their
role in the formation of an inorganic layer primarily composed of iron oxide and
phosphate. The layer serves as a versatile starting material for further modifications
and applications.

Our approach aligns with sustainable development principles by optimizing substrate
use and minimizing environmental impact. The resulting products possess potential for
applications in water remediation systems, sorbents, catalytic agents, and biomimetic
materials, as they retain the original pollen morphology. To characterize their
properties, we employed XRD, FTIR-ATR, and SEM techniques. Our findings highlight
the critical role of annealing temperature in inorganic layer formation, while
emphasizing the need for careful control of metal cations concentration.
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Coagulation is a well-known and widely used technique for removing suspended
particles; however, there is limited data on its effectiveness in eliminating microplastics
(MPs). The research available on MPs removal through coagulation is still in a
preliminary stage, and no studies comprehensively investigate the mechanism,
effectiveness of removal and the factors influencing the efficiency of this process. A
significant limitation of the research conducted so far on the coagulation process to
MPs elimination is the failure to consider that microplastic particles present in
environmental conditions are transformed/aged under the influence of abiotic and
biotic factors. These particles change not only their appearance, size, mass or density,
but also their surface properties and chemical composition. Such changes may either
enhance or hinder the efficiency of microplastic elimination.

The primary goal of this research was to analyse the impact of biotic and abiotic aging
of polyethylene (PE) microplastics on the effectiveness of coagulation. Polyethylene
(34-50 um) was selected due to its widespread presence in the environment. The
influence of mechanical stress (shaking in water, shaking in water with sand addition),
thermal oxidation (5; 25 and 60°C), chemical treatment (HCI, NaOH, CHsOH, H,0,,
KMnOa, NaS:0s), and biotic aging (Pseudomonas aeruginosa, 37°C) on changes in PE
microplastic properties and its removal efficiency through classical coagulation were
investigated. The removal of primary microplastics (not aged) was 29.63%. All tested
factors influenced the degree of microplastic elimination. Most aging conditions
enhanced PE removal. The highest removal efficiencies were observed for PE aged with
0.1M NaOH (80.2%, 60°C, 28 days), 0.1M KMnOa4 (71%, 60°C, 14 days), 0.1M Na;S,0s
(68.8%, 60°C, 14 days), and biofouling formation after 28 days (approximately 67%). In
contrast, the lowest removal yields were recorded for PE incubated in methanol and
hydrogen peroxide. The duration and temperature of chemical incubation were
significant factors influencing the results. The efficiency of PE elimination after
mechanical and thermal aging did not exceed 60%.

This research was funded in whole by National Science Centre (Poland), 2024/53/B/ST8/03010.
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Chromium is an essential bio-element that has a significant impact on the proper
functioning of the human body. It affects the metabolism of carbohydrates, lipids and
proteins. Cr(lll) increases insulin sensitivity by activating insulin receptor kinase. It
participates in antioxidant processes and plays a role in immune system function. It is
a component of many enzymes and is a catalyst for many chemical reactions [1]. Both
deficiency and excess of chromium can be harmful to the body [2,3]. To gain a better
understanding of the human body's exposure to this element, we analyzed chromium
concentrations (in maternal venous blood and umbilical cord blood of newborns born
in the Podkarpackie province) in relation to: 1. the location of the place of residence
(urban vs. rural); 2. the location of the road in the immediate place of residence,
without restriction to the county in which the respondents live (direct vs. nearby vs.
distant).

The material consisted of 201 mother-child blood samples, in which chromium
concentrations were determined by graphite furnace atomic absorption spectrometry
(GF-AAS). The determination of each sample was carried out in two measurement
series. Chromium concentrations were compared with values in plasma, which is a
certified reference material. The results obtained were subjected to statistical analysis,
taking p<0.05 as significant.

It was shown that the mean concentration of chromium in maternal blood and cord
blood of newborns according to the location of residence (mother: 30.9+ 21.6
nmol/dm3 vs. 57.9+ 159.1 nmol/dm3, p=0.049; newborn: 36.3+ 44.4 nmol/dm3 vs.
37.0+ 42.9 nmol/dm3, p=0.454) and distance from the road in the immediate area
(mother: 38.7+ 73.6 nmol/dm3 vs. 47.7+ 148.7 nmol/dm3 vs. 52.8+117.1 nmol/dm3,
p=0.797; newborn: 34.4+ 40.0 nmol/dm3 vs. 40.4+ 54.6 nmol/dm?3 vs. 35.5+ 24.3
nmol/dm3, p=0.675) differentiated the study groups from one another in terms of
residence.

This preliminary study revealed the existence of a correlation between increased
exposure to chromium of mothers living in rural areas, which can threaten both
maternal and fetal health.
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