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ENVIRONMENTAL
TECHNOLOGY

« GEOENVIRONMENT

Environmental contral, decantamination of subsoil and groundwater pollution,

monitoring

. WASTE MANAGEMENT
(HAZARDOUS & NON-HAZARDOUS)

Sampling, characterization, cellection — transportation, treatment, disposal

8‘ ASBESTOS REMOVAL AND MANAGEMENT

Asbestos investigation, removal and disposal of asbestos-containing materials

8’ DUE DILIGENCE

Environmental and risk assessment survey

8. WASTEWATER TREATMENT

Operation and Maintenance of Wastewater Ireatment Plants
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compliance and responsible maritime operations across Greece's largest ports
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Advanced hazardous and non-hazardous waste management, recovery, and circular economy
practices transforming waste streams into valuable resources and alternative fuels

24/7 ENVIRONMENTAL EMERGENCY RESPONSE

Immediate response to poliution incidents with certified teams, specialized equipment, and
operational readiness whenever and wherever required

DISTINCTIONS Piraeus Tower - Floor 22
r 2, Akti Poseidonos Str. - Piraeus 18531
el
AA Sustain T. +30 210 42 92 4267
’ CIRCULAR ability a F :
3 E. info@antipollution.com

aiitaey

ECONOMY
. ‘ AWARDS 2026 . 2025 ‘

antipollution.com

SPONSORS N




:**s ANAKEM

2
®@ . PANMELLENIC ECD WASTE RECYCLING SYSTEM

METAGENESIS

Together, we put the rubble
in its proper place.
lllegal dumping of Know where your excavation, Say “yes” to

excavation, construction construction and demolition  construction and
and demolition wastes  wastes ends up - before you demolition waste

degrades life. dump it anywhere. recycling.
lllegal dumping of excavation, ANAKEM provides the largest Are you a contractor, engineer
construction and demolition excavation, construction and or waste transporter?
waste blocks roads, creates demolition wastes’ recycling network Are you renovating, demolishing,
uncontrolled dumpsites, in Greece, with more than 230 building or carrying out
pollutes streams, undermines Recycling facilities throughout the 13 excavation works?
public health, and damages Regions of Greece. For every project, ANAKEM
tourism and agriculture. Thus, waste from building works — issues a certificate of receipt for
demolitions, constructions, construction and demolition waste.
renovations and excavations — Join us today.
is recycled up to 95%. Visit www.anakem.gr and find
In this way, we save resources and all the information and the
anakem.gr infOo contribute to the circular economy. recycling facility nearest to you.
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Taking new steps forward together

Combustion ion chromatograph
AQF-5000H & HIC-ESP

AOF determination according to United States Environmental Protection Agency EPA Method 1621 is an
effective screening tool for total organic fluorine in drinking water and wastewater. By combining
combustion and ion chromatography, it captures overall PFAS content beyond targeted methods. The
integration of the AQF-5000H from Nittoseiko Analytech Co., Ltd. with the HIC-ESP from Shimadzu
Corporation enables automated, reliable monitoring of fluorinated contaminants in water.

. Cultivating the Expanding PFAS Analysis
Triple Quadrupole LC-MS/MS

— Market through Improved Sensitivity
f LCMS-8065XE

Reliable PFAS analysis in drinking water and
wastewater is critical to meet stringent ppt-level
regulations. Advanced LC-MS/MS enables sensitive
multi-compound detection, supported by the LCMS-
8065XE from Shimadzu Corporation for robust and
confident trace-level quantification in complex
water samples.

The Shimadzu TOC-L series analyzer is a
high-performance, combustion-based
instrument designed for measuring total
organic carbon in challenging wastewater
samples, including high-salt, acidic, or
suspended-solid matrices. It uses a 680°C
catalytic combustion method for, and
detects, carbon concentrations from 4 g/L
up to 30,000 mg/L.
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Robust High-Fidelity Polymerases (GC-rich, excess template, Long amplicons)
& Real Time PCR kits

rDNA PCR kits for microorganism identification
e Bacterial 165 rDNA PCR Kit Fast (800) -I-a K aR
e Fungal rDNA (ITS1) PCR Kit Fast S a

® Terra Direct PCR Polymerase Mix and kits

- bertin ® Oligonucleotide & Probe Synthesis
4 tcchnologies

® Sanger Sequencing service  es_ ;
a. ‘ Precellys Evolution <> eurofins

Touch Homogenizer ~ ® NGS Sequencing service Testing for Life

® Gene Synthesis
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GEIENCS  EUROPE ,

FastGene FAS-X

Gel imaging system
with

Blue/Green LED light
Real-Time PCR System

Avtioning 9, Aylog Anuntprog, ABriva T.K 173 43 TnA:(+30) 210 72 94 603
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Be Right™

We offer comprehensive solutions for analytical measurements, ensuring the quality of water worldwide.
Be confident in your water analysis. Be right with expert answers, outstanding support, and reliable, easy-to-use solutions from Hach.

Qlab

ANALYTICAL LABORATORY

R, 00302310784 712 (@) info@q-lab.gr

K.Karamanli 116 &122, Diavata, 57008,
Thessaloniki,Greece
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SANTISEL

Detecting What Matters
@ Pesticides .« @ Microplastics - @ Heavy Metals ® PFAS

v Advanced analytical solutions supporting environmental monitoring,

cnrculanty and resilient water management

| Liquid Handﬁng o

—
) { Radiation Detection |

SARTRILS  TrermoFisher

targetanalysis

THE DMWLENE & WIAT I3 B

DELIVERING INNOVATION, SERVICE, AND RESULTS
l e OPTIMIZED AUTOMATION

targetanaly CHRONECT™ Workstation PFAS

® | eading distributor of high-end scientific y _
instruments P~

|

@ Support & technical expertise
across Greece & Cyprus

_ Automaded sample preparation

system combining
PFAS extraction, Online SPE
& LC-MS/MS

® Tailored solutions for every
laboratory need




Analytical Solutions for Environmental & Chemical Analysis
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v Microplastics Analysis
Micro-FTIR & Raman solutions
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Advancesin Membrane and Redox Processedor SustainableWater and Wastewater

Treatment: Insights from Research for Development Projects

Konstantinod/. PlakasSotirisl. PatsiosDimitris C. SioutopoulosyasilisCh.SarasidisPanagiota PetsiynthoulaKaranasiou,

Anastasios J. Karabelas

NaturalResourceandRenewabléznergiefNRRE)Laboratory ChemicaProcesandEnergyResourcestitute (CPERI),Centre
for Research and TechnologyHellas (CERTH), Greece

Breakthroughiechnologicatlevelopments) water/wastewatdreatmenareessentiatio ensureaclimateresilient
water future by addressing global societal threats and challenges, such as: a) increasing wate
(necessitating water reuaad desalinationy) achieving millennium development goals (ensuring global ac

to highquality freshwater and sanitation), c) depletion of raw materials (requiring the recycling of n

nutrients, minerals, and vahkaglded chemicals from water/wastewater), d) smade environmental pollution

(demanding advanced treatment of municipal and industrial, potentially toxic, wastewater), and €) biodi

loss(resultingfrom wastewatedischargesprganicmicropollutantsendocrinalisruptorssalinization,and water

S(
CES

net:

scarcity). To tackle these challenges, the NRRE lab at CPERI/CERTH has been conducting ap

fundamental research on advanced physicochemical and biological processes to develop viable and

within European and national programs, as well as services provided to industry, with emphasis on
- membrane technologies, advanced redox processes and their hybrids with membranes, and the deve
sustainable bidased processes for the efficient valorization of biological resources in a sustainable and

manner.
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Adsorptive behavior of tin-basednovelcoagulantsfor hexavalentchromium removal

/ AthanasiK. Tolkou?!, SanjayKay Sagat? Eirini Moschod, Dimitris Koulos!, loannisA. Katsoyianni§, SabringSorlini2, GeorgeZ.
Kyzag

1Hephaestukaboratory Schoolof Chemistry Facultyof SciencesDemocritusUniversityof Thrace GR-65404Kavala,Greece

2Departmenof Civil, EnvironmentalArchitecturalEngineeringandMathematicsUniversity of BresciaVia Branze43,25123

Brescia, ltaly

SLaboratoryof ChemicalandEnvironmentallechnologyPDepartmenof Chemistry Aristotle Universityof ThessalonikiGR-54124
ThessalonikiGreece

Hexavalent chromium (Cr(VI)) is a highly toxic and carcinogenic pollutant commonly found in industr
j‘ wastewaterposingseriousenvironmentaandhealthrisks.Conventionatreatmentmethod®ftenfacechallenge
q in achievingeffectiveCr(VI) removalundervaryingpH conditions Coagulations awidely appliedtechniqueor
~ the removal of heavy metals, mainly through destabilization and aggregation, but coagulants with adso

propertiecansignificantlyimprovetheperformanceln thisstudy theeffectivenessf noveltetravalentin-basec
coagul ant s, i . e. Cs @Sn, ST@Sn, and PVS@Sn, we
. polyvinyl alcohol(PVA) biopolymerdor Cr(VI) removal BatchexperimentshowedhatS n Cachievedalmost
completeemoval(99.7 100%)atall pH levelstestedwhile Cs@Srreache®8.5% with theadditionof 50mg/L

1 of coagulant with respect to the metal. The superior performance of Cs@Sn suggests a combined
whereconventionatoagulations complementedy surfaceadsorption interactiors the coagulantwith Cr(VI)
species, enhancing binding beyond simple destabilization. These results demonstratebtssgdicoagulan

. offer a robust, pHolerant approach for Cr(VI) remediation.
Acknowledgements:
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A Comparative Assessmenbf DuckweedGrown in Different Typesof Agricultural

- Wastewaterfor Mineral Phytoextraction

Rifat BugraBildiri 1, KubraTutkunAkdeniz', Umit BarisKutmant, BaharYildiz Kutmant

linstituteof Biotechnology GebzeTechnicalUniversity,41400,Kocaeli/Turkiye

Common duckweed (Lemna minor L.) is an aquatic macrophyte that forms compact surface canopies ¢

characterized by efficient nutrient uptake, making it a strategic agent-t@ptaring essential minerals fr

contaminated wastewaters for sustainable agriculture. This study evaluated the growth and nutrieng rer

i. performance of duckweed in soilless tomato greenhouse wastewater (GW) and vertical farming waste
. (VFW). To this end, fresh nutrient solutions (FNS) at varying electrical conductivity (EC) levels (1/4X 10 2
were compared to determine the optimal growth parameters. The highest uptake efficiency was obseryved

" lowestEC level(1/4X)in FNS,whereduckweedachievedsignificantdepletiorof nitrate( N O phophorugP),

potassium (K), magnesium (Mg), as well as micronutrients including iron (Fe), manganese (Mn), copper {
| and boron (B), with removal rates ranging from 83% to 100%. Increasing ionic strengths of FNS gradt
suppressedutrientdepletiorefficiencyof duckweedparticularlyin macronutrientsConsequentlyl X FNSwas
selectedisthecontroltreatmenfor comparisomwith GW andVFW. While biomassgrownin VFW exhibitedthe]|

highestN accumulatiorf42gk g plantscultivatedin FNS showedhegreatesP concentrationexceedinghose

grown in GW and VFW by approximately 145% and 65%, respectively. Biomass cultivated in F
particularlyeffectivein micronutrientecoverygxhibitingapproximatelyd-fold higherFeandMn concentration
amongothers Althoughduckweedyrownin GW accumulatetbwerconcentrationsf macre andmicronutrient
in general, the highest dry weight was achieved in this media. Overall, these results highlighted the p
duckweed as a promising strategy for recovering resources from agricultural effluents while simult

producing nutrientich biomass for circular bioeconomy.

Keywords: agriculture bioeconomygduckweedphytoremediationywastewater




B g A o .
- Jeant o :

. UVB mediated photolysis of gliclazide: Evaluation of degradationkinetics in different

= aquatic systems

MarinaAnastasiot?, Vasilios Sakka3, MohamadSleimari.

LUniversitéClermontAuvergne ClermontAuvergnelNP,CNRS,ICCF,F-63000ClermontFerrandFrance
2Departmenof Chemistry Universityof loannina45110loanninaGreece

An increased consumption of antidiabetic drugs such as gliclazide, which are only partially remove

conventionalvastewatetreatmenplants(WWTPs)hasbeerobserveddueto thegrowingprevalencef diabete
. [1]. As aresult, gliclazide is onef theType 2 diabetes pharmaceuticals detectedWTP effluents and natural

~ waters [2], highlighting its persistence and the need for effective removal technologies.

- = This study examines the degradation of gliclazide via Uw&dliated persulfate activation as an advancec

. oxidation process. A design of experiments methodology was applied to optimize operational parame

including persulfate concentration and pH, with respect to removal efficiency. Results show afpséwdder
kinetic profile (R2>0,99) with the rate constant (k1) determined to be k1 = 0,06169 amd a haHife of 11,2

"~ min underoptimized experimentalonditions Theinfluenceof typicalwaterconstituentgnitrate ,carbonateand
Qd humicacid)wassubsequentlgvaluatedin addition theprocesperformancevasassesseit realwatermatrices
namely WWTPs effluents.

The obtained results demonstrate that UaBivated persulfate effectively enhances gliclazide degrad

although matrix components significantly affect reaction kinetics, underlining the importance of realisti

\ conditions.
.
References
1. Reed J, Bain S, Kanamarlapudi V., (2021), A Review of Current Trends with Type 2 Di
Epidemiology, Aetiology, Pathogenesis, Treatments and Future Perspectives., Diabetes Met
Obes.;14:356-8602.
2. ZhengudChen,Di Xia, HuangruiLiu, Rui Wang,Mingzhi Huang,Ting Tang,GuiningLu, (2024),Tracing

contaminantsf emergingoncerrandtheirtransformationg thewholetreatmenproces®f amunicipal
wastewater treatment plant using nontarget screening and molecular networking strategies, Water
Volume 267, 122522.




. reuse under pilescale conditions.

~ concentrations in reclaimed water. Field experiments using drip irrigation were conducted on potatoes; ca

Tracing Pharmaceuticalsfrom Wastewaterto Food Crops

Filip Takéacs, Igor Bodik?, JakubJurikt
1Departmenbf EnvironmentaEngineeringFacultyof FoodandChemicalTechnology SlovakUniversity of Technologyin Bratislave

Slovakia

Water scarcity accelerates interest in the reuse of treated municipal wastewater for agricultural irrigatian.
are concerns about pharmaceuticals and personal care products (PPCPs) from recycled wastewater enter

and food cropsThis study evaluates the removal and potential health risR®GPs associated with wastewaiter

A pilot-scalequaternaryreatmentinitwasoperatedtamunicipalwastewatetreatmenplant(211,000p.e.).The

treatmentrainconsisteaf coagulationultrafiltration, GAC adsorptionandUV disinfection.Theposttreatmenl
unitproduced irrigation water compliantth ClassA requirements from ERBegulation 2020/741. Concentrations
of 118 pharmaceuticals, illicit drugs, and metabolites were monitored in tettested wastewater, reclaimed

irrigation water, soils, and crops usingline SPE LCi MS/MS.

Quaternary treatment achieved compogpécific PPCReductions of up to 74%, resulting in low ngAsidual

onions,andparsleyOnly 12 PPCPsveredetectegbovequantificationlimits in soilsandcrops.Telmisartarand

carbamazepinghowed thdighest accumulation, predominantly in soil and leaf tissub8e uptakeinto tuber

remained limited.

A humarhealthrisk assessmeiiasedntheThresholof ToxicologicalConcern(TTC)indicatecho unacceptable
risks for adults or children. Estimated consumption levels required to exceed TTC values were far abo

dietary intake.

Overall, the results demonstrate that irrigation with reclaimed wastewater meeting EU quality standar

viable climate adaptation strategy, while highlighting the importance of quaternary treatment aibchg:

monitoring of emerging contaminants.
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SustainableWater Reusefrom SteelWastewaterthrough Direct Contact Membrane

Distillation (DCMD) Supported by Thermodynamic and ScaleUp Modeling

HusseinFairoush&ulaimani, SimonDiazQuezadé ImenBousrihl AamerAli 2, CejnaAnnaQuistJenseh

1Centerfor Membran&echnologyDepartmenof ChemistryandBioscienceAalborgUniversity FredrikBajersvej 7H,9220Aalborg

East, Denmark

2 AAU Energy AalborgUniversity,Pontoppidanstreedel1,9220AalborgEast,Denmark

Steelmanufacturingieneratekrgevolumesof salinewastewaterandconventionatreatmentechnologie®ften
fail to achievehigh recoveryr enableeffectivewaterreuse. Direct Contact Membrabestillation (DCMD) is a
thermallydrivenprocesapableof utilizing low-gradewasteheat offeringapromisingroutetowardhigh-quality

water production and near zeliquid-discharge operation.

In this work, DCMD performance was evaluated using an integrated approach combining thermoc

simulationf PHREEQC)o assessolutionbehaviorandscalingrisk, laboratoryexperimentsvith a hollow-fiber

polypropylene membrane module, and a predictive model for process performance. Synthetic waste

representativef steelindustryeffluentswastreatecatfeedtemperaturesf 40i 60 °C andflow velocitiesof 0.05
0.5m/s.

The experimental results demonstrated consi st e
exceeding 99.9%, and stable operation without membrane wetting or fouling at recoveries up to 93¢%
predictions showed strong agreement with measured fluxes and outlet temperatures, with mean
percentagerrorsbelow5% andcoefficientof determinatiomgreatethan0.96.Parametricsimulationgndicated
that increasing feed temperature and crossflow velocity enhances water productivity and reduces the m

area required to produce 1 mjlLday T of permeat

These findings highlight the potential of DCMD coupled with industrial waste heat to significantly r

freshwatedemand and wastewatdischargen steel productiorilhe approach supports industrial sustainability

objectives and demonstrates applicability to broader watet energyintensive industries.
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X with theaimof renewablenergyproductiorandreductiorof environmentalmpactsin thecaseof wastebiomas

Anaerobic Digestion of Fermentation WasteBiomass

LiviaGv o r dBarlvog&l a n k o vTi ol noBvgsk,BlitoslavHu t Ra n

Departmenof EnvironmentaEngineeringFacultyof ChemicalandFoodTechnologySTUin Bratislava Slovakia

| Anaerobidreatmenbf wastebiomasgepresentapromisingapproachior thevalorizationof biodegradablevast

from fermentatiorbased production, special attention must be paid to its specific composition and to
inhibitory effects on anaerobic processes.

Wastebiomasgrom fermentatiorproductioncanbeclassifiedasasubstratevith ahigh contentof organicmatte
(COD1 chemicabxygendemand)whichmakest suitablefor anaerobi¢reatmentTheanaerobiaegradations
further supported by a relatively high ratio between organic solids (loss on ignition) and COD, reachin
of 2.04. The C/N ratio of 4.6 classifies this substrate as nitroigbnDue to the high contents of nitrogen
sulfur in the waste biomass, certain problems could be expected during anaerobic treatment, particula

to ammonia and, especially, sulfide inhibition of anaerobic processes.

Biogaspotentialtestsdemonstrategoodanaerobibdiodegradabilityf thewastebiomasshowever duringlong-
termanaerobidreatmentsulfideinhibition canbe expectedThis inhibitionwasalsoreflectedn arelativelylow
conversion of COD to methane. Therefore, this study further presents the resultsteirtongonitoring of a
anaerobiceactottreatingthiswastebiomassincludingagraduaincreasef theorganicloadingrateupto avalue
of 1.5.Sulfideinhibitionwassuppresseby theadditionof F e Cdndtheresultssummarizeeactooperatiorand

process performance under increasing organic loading conditions.
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Roleof matrix componentsduring oxidative water treatment

Ursvon Gunten
EawagSwissFederalnstitutefor Aquatic ScienceandTechnology CH-8600Dtbendorf Switzerland
EPFL, Swiss Federal Institute of Technology,-CeiL5 Lausanne, Switzerland

Correspondin@uthor: vongunten@eawag.ch

. Oxidative water treatment has been applied since more than a century for disinfection and abateme

micropollutantsn waterandwastewatetreatmentin thelastdecadesalot of kineticandmechanistienformation
was obtained for transformation reactions of micropollutants and naturally abundant bromide, iodide a
This information is key to assess the roles of matrix components during oxidative treatment. To this
dissolvedrganicmatter(DOM) playsacrucialrole becausé consumeshelargestraction(typically >90%)of

chemical oxidants applied in water treatment and leads to ensuing products. The complexity of DOM

determineduchastheoxidizablesiteconcentratiorelectrordonatingcapacity andprecursorconcentrationor
oxidationbyproductformation.Thesgarametersanbeassesselly novelmethodsncludingoxidativetitrations,
dye-based measurements of electron abstraction from DOM, tagging of reactive sites and product ide
during oxidative treatment (including stable isotope composition). Such information can also lead to co
of synthetianatricedo mimicrealistictreatmentonditions Furthermorethereactivity of DOM with secondar
oxidants formed during oxidative water treatment needs to be determined for an enhanced unders
product formation.

This talk will start with a general assessment of reactivity of chemical oxidants with inorganic and
compounds for micropollutant control. Thereafter, it will provide new insights for the understandi
guantification of reactive sites of DOM and the ensuing consequences for oxidant stability and for
oxidation byproducts and their fate in postatment processes. Furthermore, formation of oxidation bypro
in the presence of bromide (iodide) and nitrite will be discussed.

Keywords:

Ozonation, micropollutants, dissolved organic matter, bromide, iodide, nitrite, oxidation bypr

biodegradability
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Lemon Peel basedCarbon Quantum Dots Combined with Graphitic Carbon Nitride (g-

C3N4-CQD) asPhotocatalytic Material for the Degradation of Emerging Contaminants

AugostoMisolas?,2VassilisStathopoulo MohamadSleiman2Vasilios Sakkast

Departmendf Chemistry Universityof loannina4d5110loanninaGreece
2|nstituteof Chemistryof ClermontFerrandUniversitéClermontAuvergneClermontAuvergnelNP,CNRS,ICCF,F-63000
ClermontFerrand, France

SLaboratoryof ChemistryandMaterialsTechnologyNationalandKapodistrianUniversityof Athens 34400PsachnaGreece

The conversion of agricultural wastes into materials for different applications is an innovative and sustair

solutionfor themanagemerndf wastesandpromotionof circulareconomyln thisstudy,lemonpeelwastesrom
lemonprocessinglantwereobtainedor the productiorof biocharvia pyrolysisat 300°C underN2 atmosphere

From the biochar, carbon quantum dots (CQDs) were hydrothermally synthesized at 220 °C for 4 hour:

other hand, graphitic carbon nitride-@N4) was obtained via polymerization of urea at 500 °C for 4 hours. T
obtain the gC3N4-CQD composite, 20 mlof CQD solution was mixed with 1 g of@sN4, sonicated, and dried.

The final material was characterized accordingly by-W8/DRS, fluorescence ardiTR-FTIR measurements.

Thematerials synthesized wensed forthedegradation antidiabetdrugs(a class oemerging contaminants) in
water under visible light. CQDs alone did not work for the photodegradation of antidiabetic drugs (metfort

pioglitazonedapagliflozin glimepiride gliclazideandglimepiride).Theg-CsN4-CQD compositevorkedwell for

all thecontaminantexcepfor metformin.Thephotodegradatioratesor gliclazideandrepaglinideusingg-CsNa

alone and the-@sN4s-CQD composite were compared under different water matrices (ultrapure, lake, river, |

wastewatetreatmenplanteffluent).Gliclazidehadphotodegradatioraterange<f 0.00223 0.01302min-1 and

0.002911 0.01887min-1,usingg-CsN4 andg-CsNs-CQD, respectivelywith highestdegradatiomatesn ultrapuref

¥4
g-CsN4 and gCsN4-CQD, respectively. On the other hand, repaglinide had photodegradation rate range

water.The half-life of gliclazideunderdifferentwatermatricesangeds3.21 310min and36.71 238min, using
0.01203 0.01511Imin-1and0.01249 0.02573min-1,usingg-CsN4 andg-CsN4-CQD, respectivelywith highest
degradatiomatesn ultrapurewater.Thehalf-life of repaglinidaunderdifferentwatermatricesanged2.51 57.6

minand26.91 55.5min,usingg-CsN4 andg-CsN4-CQD, respectivelyThisstudyshowshepotentialof thelemon

identification of radicals involved in the photodegradation.

(92}

L Tl
peel waste based material for the photodegradation of emerging contaminants. Future work includes
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synthetic dyesfrom textile wastewater

SofiaFykarit, GeorgeZ. Kyzas, Athanasia. Tolkou!

1Hephaestukaboratory Schoolof Chemistry Facultyof SciencesDemocritudUniversityof Thrace GR-65404Kavala,Greece

The discharge of dyeontaining wastewater from textile industries poses significant environmental challen:
due to the persistence, toxicity, and complex composition of synthetic dyes. In this study, sustainable Idn
modified orange peels functionalized with graphene oxide ABBO) were synthesized and evaluated forjthe
removalof methyleneviolet(MV) and reactiveed120(RR120)from aqueousolutionsThe adsorptiorkinetic
were found to follow a pseudgecondorder model, while isotherm analysis revealed a Langmuir behavior fi
MV and Freundlich behavior for RR120. The @R GO composites exhibited improved removal efficienc fpr
bothdyes(64.8%for RR120and96.2%for MV) atpH 3.0,comparedo orangegeelg OP),orangepeels/aluminu
(OP-Al) and graphene oxide (GO), due to the synergistic effects ediéitved carbon, aluminum and graphéne
oxide.High removalefficiencywasmaintainedn binarydyemixtureswith OP-Al-GOachievingdyeremovalof

96.9% MV and 85.7% RR120, reflecting the robustness under complex conditions. Furthermore, the

adsorbent for textile wastewater treatment, capable of achieving high adsorption removal and m

challenges of mulicomponent dye wastewaters.
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Diclofenacand amoxicillin removal from wastewaterusingfruit peelsasnatural

adsorbents

XanthiSventzour, GeorgeZ. Kyzag, AthanasiaK. Tolkou!

IHephaestukaboratory Schoolof Chemistry Facultyof SciencesDemocritudJniversityof Thrace GR-65404Kavala,Greece

The discharge of wastewater contaminated with pharmaceutical compounds from hospitals, clinics,
medical facilities can cause severe ecological damage due to their toxicity, particularly when prese

concentrations. In this study, 100% natural fruit peels, namely lime (LP), orange (OP), kiwi (KP), fig (

inflammatory drug, and amoxicillin (AMX), an antibiotic, from aqueous solutidhsdsorbents exhibited th
highest removal efficiencies for both DCF aAllX at pH 3.0.Among the tested materials, natural fruit p
wereespeciallyeffectivefor DCFremovalwith kiwi peelgKP) achievinghehighestremovalefficiency(98.9%)
The most promising materials were further modified with magnesiumMgPand FPMg), resulting i
significantly enhanced performance, particularlyAd#X removal (65.1 %). In all cases, maximum adsorption
was attained within a short contact time of 15 min. Kinetic and isotherm models were applied to elucidat
adsorption behavior. Overall, the results demonstrate that natural fruit peels are economic&neélyo an
efficient adsorbents, supporting circuaconomy principles by valorizing food waste into sustainable materia

for water treatment.
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I
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aswastebiomass

KonstantinaSevastKomnou', GeorgeZ. Kyzas', Athanasi&. Tolkou!

1Hephaestukaboratory Schoolof Chemistry Facultyof SciencesDemocritudUniversityof Thrace GR-65404Kavala,Greece

Triclosan(TCS)is anantimicrobialagentelongingo thebisphenoklasswidely usedn healthcarepplication
~ and,in particularjn personatareproductPCPs)lt is classifiedasanemergingpollutantfrequentlydetectedn

- aquatienvironmentgndis known to exhibittoxicity towardcertainaquaticorganismsiswell asadverseeffect
- on the male reproductive system. Its increasing occurrence and associated risks highlight the need to inve
effective removal mechanisms, such as adsorption. In this studipabed activated carbon was prepared from
‘ chestnushellaswastebiomasgACChS)usingKOH for activationandpyrolysisat400°C (ACChS_400C) and
500 °C (ACChS_500 °C) for 1 h. The prepared adsorbents were evaluated for their efficiency in TCS ('am
- Theeffectsof pH, contactime,initial TCSconcentrationandadsorbentiosagavereexaminedAccordingtothe|
resultsACChS_400C exhibitedsuperiomperformanceachievinganequilibriumat30 min, aremovalefficiency.
of 98.8%, andan adsorptiocapacityof 69 mg/gatpH 3.0, outperformingACChS_500°C. Kinetic andisother
models were also applied to elucidate the adsorption behavior. Overall, the results demonstrate tha
carbonderivedfrom chestnushellsis apromising Jow-costadsorbentor theeffectiveremovalof triclosanfrom

agueous solutions.




Growth Performance and Nutrient Removalof Microalgae Cultivated under Suspension,

Immobilized and EncapsulatedSystemsn Synthetic Wastewater

ChristosManolis?,NikolettaSolomakod, AnastasieStergiod, PetrosSamaras

1Departmendf FoodScienceandTechnologynternationaHellenicUniversity,Greece

The use of immobilized microalgal cells has attracted increasing interest due to their ability to enhance
growth and protect cells from adverse external factors, including contamination and predation by ca
microorganismgl]. In thisstudy,immobilizationandencapsulatiostrategiesvereinvestigatedo evaluatetheir
effect on microalgal growth and nutrient removal from synthetic wastewater under controlled lab

bio

mp

ora

conditions. Experiments were conducted in sterilized 1 L batch culture flasks using synthetic wastev

simulatingmunicipaleffluent,with thefollowing characteristicsCOD890mg/L, N Hi N 61 mg/L, total nitrogen
(TN) 85.4 mg/L, and total phosphorus (TP) 14.8 mg/L. Three microalgal strains were examined: C

sorokinianaAlgir sp.,andMonoraphidiunsp.For eachstrain threecultivationmodesvereevaluatedincluding

hlol

suspended cells, cells immobilized on commercial carriers, and encapsulated cells [2]. K3 biocarriers were

with 500m2m specificsurfaceareaand25 x 10 mmdiameter/deptrgndmicroalgalcellswereallowedto attach

to the carrier surfaces. Cell encapsulation was performed using sodium alginate at a concentration of 2%

. After complete dissolution of the alginate in the cell suspension, the liquid was added dropwise into a

~ chloride solution, resulting in the formation of calcium alginate beads. In both immobilized and encag

systemsthesolid phaseaepresentedl0% (v/v) of thetotalworking volume.Cultureswereinoculatedo reachan
opticaldensityof OD = 0.30 0.35to ensureonsisteninitial biomasamongall experimentalinits.Cultivation

wasperformedundercontinuougoolwhiteilluminationat112e manl g with temperaturenaintainecat 22i

cal

— '..3&

23 AcC, pH bet ween 6.7 and 8. 4, and aeration sup

periodsor measuremertdf microalgalgrowthviaopticaldensityat680and750nm, cell countingby microscopy,

and dry cell weight (DCW). Nutrient dynamics were assessed by measuring ammonium, total nitrogen, S.QU

phosphorugsoncentrationg3]. Encapsulatedellsdemonstratetmprovedperformanceluringtheearlystageof g

cultivation, exhibiting enhanced growth and a pronounced reduction in ammonium and total phoﬁw
ion

concentrations compared to suspended cells. These findings highlight the potential of immobilizati
o

encapsulation strategies for improving microalpased wastewater treatment and biomass production.
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enhancedegradatioefficiency.Underacidicconditions RR120removalreachedipto 96%with bothhydrogen
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Hydrodynamic Cavitation-BasedTreatment of SalineWastewaterContaining Reactive
Red 120 and Congo Red

Giorgosloannou, SamarMoftakhariAnasoriMohaved, Loris Calgar@, loannisKatsoyianni$, Antonio Marcomin?

1AristotleUniversityof ThessalonikiDepartmendf ChemistrylLaboratoryof ChemicabndEnvironmentalechnologyP.O.Box 116,
54124 Thessaloniki, Greece

2UniversityC aF@scarbfVenice Departmentf EnvironmentaSciencednformatics andStatistics)ia Torino155,30172Venice
Mestre, Italy

Textile wastewater is typically characterized by high salinity and the presence of persistent azo dyes, \

significantly limit the effectiveness of conventional treatment processes. In this study, hydrodynamic cavit:

(HC) was evaluated as an advanced oxidation approach for the degradation of Reactive Red 120 (RR12
Congo Red (CR) under saline conditions representative of textile effluents. Experiments were performIl ir
L recirculatingHC systemequippedvith aVenturiconstrictionpperatectaninlet pressuref 4 barandcontrolled
temperature. Initial dyeoncentrationswerée 5 mg RR120arfd@dng L OR.Theeffect ofpH (2i7),
oxidant type, oxidant dose, asdlinity wereinvestigatedHC aloneresultedn limiteddecolorization, achieving

approximately85%removalfor RR120and22%for CRafter120min atpH 2. Theadditionof oxidantsmarkedly]

peroxide (H O ) and sodium persul fate ( Nadefndén

with persulfateachievingupto 94%decolorizationcomparedo 69%withH  Csalineconditionsweresimulate
using NacCl at a concentration of 2.5 g L T. T
removalefficiencieswith RR120decolorizatiordecreasingp 81 86%,dependingpntheoxidantused,ndicating
radicalscavengingffects Persulfatebasedystemshowedyreatetoleranceoincreasedalinityandmaintaine
high removal efficiency over a wider pH range-jic
assisted hydrodynamic cavitation is a promising and flexible treatment strategy for salinentdi@ing
wastewatersThe findings highlight the importance of oxidant selection and operating conditions for opti

cavitationbased processes and provide useful insights for future-spaded practical implementation.
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LC-HRMS strategyfor suspectand untargeted discoveryof emergingcontaminantsin

wastewaters

Dimitra A. Lambropouloi-2

1Departmendf Chemistry EnvironmentaPollutionControlLaboratory Aristotle Universityof ThessalonikiThessalonikiGreece

2Centrefor InterdisciplinaryResearclandinnovation(CIRI-AUTH), BalkanCenter,ThessalonikiGreece

Suspecandnontargetscreeningtrategiebasednhigh-resolutiormassspectrometryHRMS) offer a powerful

and comprehensive framework for the investigation of emerging contaminants (ECs), facilitating the detec

prioritization, and identification of a broad spectrum of chemical substances in complex matrices. Wa

representacritical monitoringpointfor ECs asit integrateshemicainputsfrom urbanjndustrial,anddomestic

sources and reflects both environmental exposure and treatment efficiency. Herein, wastewater inflter

effluent samples were collected from the Sindos WasteWwaeatment Plant (WWTP) during the winter per
(October2025 February2026).Samplepreparationnvolvedtwo parallelproceduresisingweakanionexchangeé

(WAX) cartridges for the extraction of peand polyfluoroalkyl substances (PFAS) and hydrophiilpophilic

balance (HLB) cartridges forlaroad rangef other ECsAnalyses were performed using liquid chromatography

coupled to an Orbitrap higresolution mass spectrometer. Suspect screening was based on an extende

D

Ste

d

] st

list including more than 2500 compounds and transformation products (TPs), compiled from literature

laboratoryproduced TPs. Notarget analysis was conducted using optimized data processing workfl

Compound Discoverer, including feature detection, molecular formula prediction, spectral library m tQ‘I

(mzCloud), and in silico fragmentation tools. Suspect screening resulted in the detection of more
compounds, while netarget analysis enabled the identification of more than 30 additional compt

Representative identified compounds included pharmaceuticals (e.g., acetaminophen, ampicillin,

atorvastatinazithromycincarbamazepinegtirizine citalopram plarithromycin,codeinediclofenac,febuxostat[‘-
nd

and furosemide), industrial markers (benzotriazole), personal care and antifungal agents (climbazole),

drugs (cocaine). Several TPs were also tentatively identified, indicating ongoing degradation process
wastewatetreatmentHigh detectiorfrequenciesvereobservedor mostcompoundssuggestingheir ubiquitous
presence in both influent and effluent samples. Most compounds were assigned at confidence level

arl
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severalvereconfirmedatlevel1l usingreferencetandarddhighlightingtheeffectivenessf LC-OrbitrapHRMS
combinedvith suspectindnontargetworkflows for comprehensivenvironmentamonitoringandevaluationof

treatment performance in wastewater systems.
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From Crisis to Policy: advancementf WastewaterEpidemiological Surveillancein EU

under the RevisedUrban Wastewater Treatment Directive

M. Petald, E. Moutol?, T. Chassalevris M. Ziagova, V. Tsiridist, O. Oikonomido, S.Evgenidis, M. Kostoglo#, Ch.Dovag, A.
Koutsolioutsod, Th. Karapantsids

ILaboratoryof EnvironmentaEngineering& PlanningDepartmentof Civil EngineeringAristotle University of Thessaloniki,
Thessaloniki, 54 124, Greece

2Facultyof VeterinaryMedicine,Schoolof HealthSciencesAristotle Universityof ThessalonikiThessaloniki54124 Greece

3Laboratoryof ChemicalandEnvironmentallechnologyDept.of Chemistry Aristotle Universityof Thessaloniki54 124
Thessaloniki, 54124, Greece

4NationalPublicHealthOrganization15123AthensGreece

Wastewatetbasedpidemiology(WBE) hasemergedsalastingpublichealthinstrumenin the Europearunion,
evolving from an emergeneyriven application during the COVHD9 crisis into a regulated surveillance
componentindertheRevisedUrbanWastewatef reatmenDirective(UWWTD). TherecasDirectiveexplicitly

recognizes urban wastewater as a strategic medium for monitoring public health parameters, jalig

environmental policy with the One Health framework and strengtheningiBle) preparedness for future health
threats. Within this policy transition, the BWISH project (EU Wastewater Integrated Surveillance for Public
Health) plays a central role in translating scientific advances into harmonized, operational surveillance pra

acrossviemberStatesThefocusof EU-WISH istosupporiactivitiesto strengthemndimprovenationalcapacitie

. for wastewater public health surveillance by enhancing knowledge exchange and sharing best practices bé

scientific evidence.

Buildingon evidencdrom ThessalonikiGreec® along-standingVBE observatoryith continuousmonitoring
sincetheearlyphaseofthepandemié thisstudyillustrateshowlocal-scalemplementationsaninform EU-level

policy designThessalonikhasservedasareferencesitefor evaluatinghereliability, interpretability andpublic §

healthvalueof wastewatesignalsunderrealworld conditionscharacterizetly climatevariability, sewersystem

stressesandpopulatiordynamicdypicalof largeMediterraneasities.Theresultsdemonstratbowinterpretation
of wastewater viral loads enhances consistency with medical surveillance data and supports early public |
awareness during epidemic waves. Beyond epidemiological trend detection, wastewater monitorin
Thessaloniki has contributed to timely insights on infection dynamics and viral circulation at population Sc
reinforcing confidence in WBE as a decisisapport tool rather than a purely reseadciven activity. Thes
experiences directly inform the implementation logic of the UWWTD, particularly regarding surveillan
frequency, data robustness, and integration with public health authorities.
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_».a' Overall, the Thessaloniki case, embedded withinthed US H f r amewor k, exempl i

5;1 p o | iwasgewatesurveillancasnolongerexperimentalputaninstitutionalizeccomponenof EU publichealth

- infrastructure, capable of supporting coordinated, climag#lient, and forwardooking health protection

strategies.
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Dechlorination, Heavy Metal Removal,and Calcium PreservationTechnologyfor

Municipal Solid Wastelncineration Fly Ash

Weihuali 1, XuyangHe 1, DingyuanZhand!, Yingjie Sun'*

1 QingdaoSolidWastePollutionControlandResourcéengineerindResearciCenter QingdaoUniversityof Technology Schoolof

Environmental and Municipal Engineering, Qingdao, 266033, China.

Dechlorinatiorpretreatmenthasalwaysbeena prerequisitdéor theresourceutilization of MSWI fly ash butthere
is relatively little attention paid to the simultaneous efficient detoxification and value enhancement of
pretreatment products. This study proposes a-diep pretreatment process combining carbonation

ultrasonicatiorassisteavith washingo systematicallynvestigatets effectsondechlorinationgcalciumretention,

and heavy metal stabilization. Results showed that carbonation promoted the formation of more stablé

carbonategachievingpreliminarycalciumfixation. Washingexperimentslemonstratethatheavilycarbonatedly

ash treated with citric acid, ammonium bisulfate, and ethylenediaminetetraacetic acid exhibited soluble

contents of 1.20%, 1.23%, and 1.37%, with corresponding calcium loss rates of 15.72%, 12.72%, and

an

Ca

chl
14

respectively. However, ethylenediaminetetraacetic acid washing caused leaching concentrations of heavy 1

toexceedegulatorylimits, makingit unsuitabldor carbonatedly ash.Theintroductionof ultrasonigretreatmen
furtherenhancedechlorinatiorandcalciumretentionThesolublechlorinecontentdecreasetb 0.76%,0.86%,

and 0.83%, and calcium loss rates were 14.63%, 10.82%, and 11.45%, respectively. Moreover, in the ¢

assessment further confirmed that, compared to the sharp increase in risk induced by ethylenediamine

and ammonium bisulfate systems, all heavy metal leaching concentrations met their standard limits. !}((
t

aci d, t he ¢ ombulnterda sfiocnaircbaotniactn oo nwi t h ci tric aci
controlled the environmental risk of heavy metals. This study successfully established a technical
centerednii ¢ a r b oeuftrasbnicatioavashingwith citricacidorammoniunb i s u | groaidirgafeasible

- solution for turning hazardous fly ash into a valuable resource.
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waste, enhanced environmental sensitivity, and rational water balance management.

_ Inall case® whetherconcerningvastemanagemerdr theoverallmanagemerdf waterquantitiesregardles®f

- recycled, and reusedll these actions are implemented through the holistic water and waste managem
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Holistic Water And WasteWater Managementin Mining Activities i The Example Of The

New Thrace Mine Project

N. Bozikis,E. Gazea
TechnicalLead& PermitWriter, ThracearMinesS.A.,AlexandroupoliGreece

Environmental Manager Greece, Eldorado Gold Corp., Chalkidiki, Greece

Thequalitativeandquantitativenanagemerdf waterassociatewith miningactivitiesconstitutesacorepillar of
El dorado Gol ddébs sustainability strategy. |t i nijte

disposalgnsuringhatthewaterbalanceandecosystenn theareasvherethecompanyperatesirenotdisrupted

The planned new AThrace Mineo project, at th

theirorigin (surfacewater,contactvater, collectedr divertedwater,processvater,groundwater), asell asthe
associated natural receivérsll these are integrated into a comprehensive, holistic management syst
objective is to maintain the regional water ba
Waterbalancananagemernhnitiativesfocusonensuringuninterrupteaperatiorof theactivity while safeguardin

overall water resources and natural receivgtrshe same time, liquid waste generated by the activity is tr

supported by modern systems and techniques to be presented.

El dorado Goldobés strategy for natur al water r
guarantees the development and implementation of best practices and inovative technologies in the n
Mine project, demonstrating that modern mining activity can align with environmental responsibility and

standards for the responsible development of natural resources.

Keywords: WaterManagementRecycling,Protectionof SurfaceandGroundwaterLiquid Waste



~ the most significant mining projects in Europe and include the Olympias, Skouries, and Strajonmijsats in

. enhanced environmental sensitivity.

" In both cases, key initiatives include the implementation ofstlagk tailings technology, which minimize

. specifications incorporating modern sealing systems, continuous monitoring, and advanced water ma

- L | .

Mining WasteManagementi The Current Situation And The Next-Day Perspectiveln The
|
|
|

Mining Industry In Greece

E. GazeaN. Bozikis
Environmental Manager Greece of Eldorado Gold Corp., Halkidiki, Greece.

TechnicalLead& PermitWriterof ThracearMinesS.A..,AlexandroupoliGreece . .

Mi ni ng waste management constitutes a fundament
incorporating best practices for the reduction, reuse, recycling, recovery, and rehabilitation of mining w
disposal areas.

The AKassandra Mines, 0 operated by Hell as Gol ¢

NE Halkidiki, Greece.

I n the same direction, the planned new AThr ace
MinesS.A.,alsoasubsidiaryof EldoradaGold Corp.in Greecewill implementwastemanagemerpracticesvith

environmental footprint, enhances safety, and accelerates landscape rehabilitation. Additional featur

infrastructure.

of 10.85Mma3. It isafacility thatmanagesyith maximumenvironmentaprotectionstandardsiotonly themining
waste generated by the Olympias and MaWweses operations, but also materials resulting from the re

cleaningandrestoratiorof all old disposakitesandinterventionrareasaccumulatedrom long-standinghistorical §

mining activity, with priority given to their remediation.

ThePeramaJine WasteManagemenfacility (MWMF) will receiveandmanagepproximatelyl0.3Mt of waste
materials with differing qualitative characteristics, reflecting variations in mineral raw materials and operatic

processes.

Recycling initiatives focus on the use of tailings as backfill material in underground mining excavationm
wasterock materialsarereusedn constructiorworks.Furthermorethecompanyhasestablishedhelargestplant

nursery in Greece and, in connection with the new project, is developing a Black Pine (a rare endemic Spet

theareanurseryinthePeramaegion.Thissupportgherehabilitatiorof themininglandscapesingnativespecies

and contributes to the sustainability of this particular species.
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The waste management strategy of the Kassandra Mines and Eldorado Gold Corp. in Greece provides

for thedevelopmenandimplementatiorof bestpracticeandstateof-the-arttechnologiesn thenewThraceMine
(o
» project as well, demonstrating that modern mining activity can align with environmental responsibility @
.

standards for responsible natural resource exploitation and land restoration. "y

Keywords: Mining waste Dry-StackTailings, EnvironmentaManagemen8ystem Sustainability '
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~ calcium sulfate solution to evaluate its ability to simultaneously recoverpgugty gypsum and higlguality.

. operating temperatures. The results demonstrate that high water recovery (>80%) can be achievedifro

' industrial wastewater without membrane scaling, while higher feed temperatures resulted in increased
- of gypsumjndicatingstablemembrang@erformancendeffectivesuppressionf scalingandfouling phenomen

- diluted water and excellent salt rejection (~99.99%).

I, Bousriht, S,Diaz-Quezadd C. A, QuistJenseh A, Ali 2

- L | .

Anti-ScalingMembrane Distillation Crystallization for Gypsumand Water Recoveryfrom
|
|
|

Industrial Wastewater

1Centerfor Membran&echnologyDepartmenof ChemistryandBioscienceAalborgUniversity FredrikBajersvej 7H,9220Aalborg

East, Denmark,

2AAU Energy AalborgUniversity,Pontoppidanstreedel 1,9220AalborgEast,Denmark,

Recovering gypsum (CaSQH20) from industrial wastewater streams is often challenging due to membré
scaling and operational instability in conventional separation processes, such as nanofiltration (NF), and re
osmosigR0O). MembraneDistillation CrystallizationMDCr), whichintegratesvaterpurificationwith controlled

mineral crystallization, has emerged as a promising alternative. In this study, MDCr was applied to a Synt

water without fouling or scaling on the membrane.

Experimentsvereconductectfeedtemperaturesf 4050,and6 O usingahydrophobidollow-fibermembrane
Process performance was evaluated through permeate flux and permeate conductivity measurement at d

flux due to the increase in the thermal driving force. No flux decline was observed with recovering a hig

I n addition, per meate conductivity remained c

Overall, the findings demonstrate that membrane distillation crystallization offers a robust andeffiergyt
approach for simultaneous water recovery and gypsum crystallization. The dcaéngperation and stro

temperaturdlux dependence highlight the potential of MDCr as a viable alternative to conventional menr

processes in applications where scaling presents a critical limitation.
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EnhancedBoron Rejection in ReverseOsmosisfor Boron-Rich Wastewaters:Insights from

Zeta Potential and Particle SizeAnalysisunder Polyol and Salinity Effects

IpekMoutafis'?, Evangelo$.Kouvelos, AndreasA. Sapalidist
lnstituteof NanosciencandNanotechnologyNationalCentrefor ScientificResearclii D e mo k 1Gie¢ce s 0 ,

2Departmenbf Chemistry DemocritusUniversity, Thrace Greecei.moutafis@inn.demokritos.gr

Efficientboronremovalremainsamajorlimitationin seawatereverseosmosigSWRO)desalinatiomndbecome
even more challenging in industrial effluents treatment, wherenconcentrations often exceed 5 mM. Despi
their industrial relevance, boraewch wastewaters remain insufficiently studied and the concentration dep
chemistry governing boron separation is poorly understood. In this study, boron removal from hig
feedwate(80 mM) wasinvestigatedisinga FilmTecSWRO30membraneperatedta constantecoveryof 5%
and pressure up to 40 bar, while examining the effects of polyol complexation and salinity under m
compatible pH conditions (pH-4 0 ) . Under high salinity conditi
98.42% at pH 10, driven by enhanced electrostatic exclusion associated with borate formation, as confi
an increase in zeta potential t96.9 mV and unchanged particle size. In contrast, mannitol addition e

comparable rejection of 98.83% at pH 8, through formation of large, negatively chargedntamoiiol
complexes, increasing particle size to approximately 200 nm and induced a zeta potent&d ofV. Overall
theresultgevealwo distinctrejectionrmechanismsalectrostaticallglominatedeparatiomnderhighsalinity and
steric size exclusion driven by polyol complexation. Importantly, pehgsisted boron removal at near ne
pH 8 providesasustainablepnembraneompatiblgathwayfor efficientboronremovalin bothSWROandboron
rich industrial wastewaters, avoiding the operational drawbacks associated with extreme pH.
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ComprehensiveSCIEX LCT MS/MS Solutlonto Meet EU Drlnklng Water Directive

Requirements

CarlosBueno

Antisel

The European Union Drinking Water Directive 2020/2184 introduces stricter quality requirements and exp
the list of regulated and emerging contaminants in drinking water, including pesticides, pharmaceuticals, P
bisphenolA, nonylphenolandcyanotoxinsThis presentatiooutlinesanintegratedanalyticalstrategyto supportl

:

regulatory compliance using advanced i MS/MS technologies. Emphasis is placed on simplified,

throughput workflows based on direct injection, minimal sample preparation, and harmonized chroma
conditions. The use of SCIEX QTRAP platforms enables sensitive and selective quantification acro
polarity range, while MRM and MRM3 approaches enhance confidence inlaaeeidentification. Metho
performance is demonstrated through validation data covering sensitivity, linearity, accuracy, preci
robustnessr multiplewatermatricesTheproposedolutionsallow laboratoriego efficiently monitorall LC-MS
amenable parameters defined in the Directive using a limited number of methods, columns, and mobi
supporting routine, unattended operation. Overall, the approach provides a practical arpradifemewor

for drinking water surveillance under the new European regulatory landscape.



Fe-zeolite for the Removalof Arsenic from Waters

MiroslavaVaclavikovatKatarinaHreus! L ucialvanicovat Anton Zubrik?, Silvia Dolinskat MarekMatik
Lnstituteof GeotechnicsSlovakAcademyof SciencesWatsonoval5,SK-04001Kosice Slovakia

Arsenic contamination has become a serious issue for both environmental and public health worldwidel(ls
al.,2025).Elevatedcconcentrationsf arsenicparticularlyinits inorganicoxyanionformsAs(lll) andAs(V), have
been documented in groundwater across Asia, North and South America, and parts of Europe, mainly ¢
geochemical processes such as weathering, mineral dissolution, anecoatimtled geochemical reactions,as
well as anthropogenic activities including mining, combustion of fossil fuels, excessive use of-bes=dc
pesticides and herbicides, and various industrial discharge (Gong et al., 202®adeshmaterials, such as
_ ferrinydrite, goethitehematite, nanoscaierovalentironand Fe(lllyloaded composites, arédely recognized
for theirstrongaffinity andselectivitytowardinorganicarsenispeciegHaoetal., 2018;Gongetal., 2023;Isaev.
~ etal.,2025).Despitetheirexcellenperformancethelarge scaleapplicatiorof thesanaterialdgs oftenlimited by
high production costs, variable environmental stability, and challenges witlrpasihent recovery and reuse
(Ghosh et al., 2025). Consequently, increasing attention has focused on naturally occurtogtlavinera
adsorbentsuch azeoliteswhich areabundantinexpensiveandeasilymodified(Poorkhalilet al.,2025).Thus,
. Fe-zeolitecompositdFeZ)waspreparedy co-precipitatiorandassessedsanadsorbenof As(V) from aqueous

solutionsDetailedstructuralndsurfacecharacterizatioQSEM/EDX, XRD, Méssbauespectroscopy;T-IR, N2

adsorptiordesorptionandmagneticsusceptibility)confirmedthesuccessfuncorporatiorof highlyd i s p e-f

Fe O nanoparticles within the clinoptilolite

reactivity and improved textural and magnetic properties.

Batchexperimentsvereconductedo evaluateheeffectsof pH,ionic strengthinitial As(V) concentrationcontact
time, and temperature. As(V) uptake was stronglydaeigendent, with maximum adsorption under acidic

conditionswhileionic strengttshowedhegligibleinfluence Thisbehaviodemonstratethatinnerspherg-e Oi . |

As complexation represents the predominant adsorption mechanism, complemented by electrostatic attrac
low pH. Equilibrium data were best described by the Freundlich isotherm (R?2=0.99), indicating a hetera
distribution of highaffinity Fe-oxide sites, with a maximum adsorption capacity of 31.1 mg/g. Kinetic behg
followed thepseudesecondorder model (R?=1.00), confirming chemisorption as thecat@rolling stepwhile -_J
intraparticlediffusionanalysigevealecamultistepmasstransfeipathway Thermodynamiparametersdicated}
anendothermicentropydrivenprocesgonsistent withigand-exchangeeactionson Fe-oxide surfacesOverall,
these findings demonstrate that Fe& isromising, lowcost adsorbent with strong potential for removitsgV) [

from aqueous solutions.




T e

-

»

- "f‘

L PP
g™ - T .- -
'-'. 4 J > 'A- >
~» - i - . -

References

. Ghosh S, Igwegbe C.A, Mallou, Elmakki M.A.E., Onyeaka, Fahm.H, Aquatar M.O.,Ahmadi S s,

. Gong S)Yang J, ZhowV, Liu X, Wang D. (2023). Feontaining materials for inorganic/organic arse L{
. Haol, Liu M, Li G. (2018).A critical reviewon arsenicemovalfrom waterusingiron-basedadsorben

. IsaevA.B, Nabi S,OmarovG, GulovR, Isaevavl.A, NidheesH.V, OturanM.A. (2025).Recenfprogress

. Poorkhalil A, Tayefehseyfi E, Farrokhzad H, Mohsenzadeh A (2025). Natural and synthetic zeol

L

‘\g

Alameri B.M, Ghosh S, Khan N.A, Singh L, Murabak N.M, Dehghani M.H. (2025). Susta ;}f
N2 |

-
A

technologies for removal of arsenic from water and wastewAteomprehensive review. J. Mol. Lig:,
427, 127412.

B

removal from waterA review of current status and future prospects. J. Clean. Prod., 428, 13953 ?

RSCAdVv. 8 (69) (2018)3954539560.

in theremovalof arseniasingiron oxideandoxyhydroxidebasedsorbentsSep.Purif. Technol.,360(3),
l
131220. !

arsenic removal from water: A comprehensive review of mechanisms, performance, and
perspectives. J. Hazard. Mater. Adv., 19, 100866.




4

- Thewidespreadtonsumptiorf dateggeneratekargeamountof dateseedwvaste particularlyin aridregionsand
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Circular agro-wastederived biochar solutionsfor urea-basedherbicides removalin

R a

agricultural runoff and landfill leachate

lvanaMi h a j!/MbagenkaN o v a k Ber§ d rt,dlvHgdi®, MajaP et rlov i |

1Universityof Novi Sad Facultyof TechnicalSciencesDepartmenbf EnvironmentaEngineeringandOccupationaBafetyand
Health, Serbia
2NalutUniversity,Collegeof EngineeringPepartmenbf Civil EngineeringlLibya

its conversiorninto biocharprovidesacirculareconomybasedsolutionfor herbicideremovalfrom wastewaterln

this study, date seed biochar was evaluated for the removal of thbaged herbicides linuron and isoprotufon

from agricultural runoff and landfill leachate. The synthesized biochar was characterized by BET and |
techniques. High removal efficiencies of 88.2% for linuron and 81.6% for isoproturon were achieved ul
optimal conditions (adsorbent dosage: 2.0 g/L, contact time: 60 min, temperature: 25 °C) in agricultural ru
Lower removal efficiencies of 76.5% and 73.4%, respectively, were observed in landfill leachate due to hi
substanceandcompetingons.Althoughthebiocharcouldberegenerated fasi 10 cycles, adsorptioefficiency
decreased after saturation, and improper disposal of spent biochar may cause secondary contamination.
work should focus on improving regeneration methods, minimizing chemical inputs, and valpfognanc |

under industrialcale conditions.
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Phosphatesemoval from wastewaterby novelcoagulantmaterials

ParaskevChalkidit, GeorgeZ. Kyzag, Athanasi&. Tolkout

. comparison with SnCl , chitosan (CS), and CadO.

1Hephaestukaboratory Schoolof Chemistry Facultyof SciencesDemocritudUniversityof Thrace GR-65404Kavala,Greece

Phosphates (PO | ) are a common aquatic poll

concentrations, leading to excessive algal growth, deterioration of water quality, and adverse impacts

coagulants were formulated using chitosan (CS) as a biopolymeric matrix in combination with tetravalent t
divalentcalcium.Thephosphatesemovalefficiencyof thesecompositegCS@SnandCS@Ca)vasevaluatedn

phosphateeemovalacrossll testedoHvaluesjndicatingahighdegreef pHtoleranceThecompositecoagulan
CS@Snexhibited moderate removal efficiencies {83%), depending on pH, whereas chitosan alone showe
negligibleremoval(2.4%)atpH 7, underscoringheimportanceof metalincorporationln contrastCaOachieve
high phosphates removal (89%) at its optimal pH 7 but exhibited markedly reduced performance un
conditions (4%), reflecting strong pH sensitivity. The CS@Ca composite displayed limited effectivenes
maximumremovalof 26%atpH 9, decreasingp 19%atpH 7 and4.7%at pH 3. Overall,modificationof chitosa
enhanceghosphateseemovalcomparedo chitosaralone;however thecompositecoagulantslid notoutperfor
theindividualmetatbasedoagulantsindertheexaminedonditionsjndicatingthattheireffectivenesss strong|
contaminarmd e pendent . Notabl vy, SncCl exhibited sup

suitability as an effective coagulant for phosphates removal.
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Separate contributionsof injection pressureand dissolvedgassupersaturation on the

efficiency of Dissolved Air Flotation process

OuraniaOikonomidod, KonstantinoZacharia$?, SotirisEvgenidis, MargaritisKkostoglou, ThodorisKarapantsios

Departmendf Chemistry Aristotle Universityof ThessalonikiGreece
2Departmenbf PhysicaMeasurementsjelleniclnstituteof Metrology,NationalQuality InfrastructureSystemGreece

The degassing of a decompressing, supersaturated liquid flow constitutes the fundamental operating princ

DissolvedAir Flotation (DAF) wastewater treatment technique. DAF process is widely applied for the ef
separation of suspended solid particles from wastewater streams [1]. Degassing microbubbles attac

particles, promoting their flotation and efficient removdde effect of decompression range on liquid degas

~ hasbeenextensivelystudiedn literature[2]. Howeverdecompressiodictatesboththeliquid flow andtheliquid

supersaturation with dissolved air.

This work manages to disentangle the respective roles of injection pressure and dissolved gas conce
controlling the characteristics of the resulting fplwase flow. To this end, synchronized macnaging and4

icie
h tc

Sin

tre

VED electrical impedance measurements with Multiplexer are employed, enabling spatially and tempo

resolvedjuantificatiornof bubblesizedistributionsgasvolumefraction,andmixing evolutionalongthedegassing

column. Results show that, at a given supersaturation, the size of bubbles does not change with th
pressure. The above indicates that number of degassing bubbles is strongly dependent on the injecti
andtheassociategetflow rate.Thereforenucleatiorof degassingpubblegds attributedo cavitation.Onthesame

mannersupersaturatio'rrncreas;elshesizeofdegassin(gubblesasexcessiissolvecgasisdistributedtothebubbleI|~
population dictated by the injection pressure applied. Under the application of high injection pr

supersaturation forces further bubble formation due to gas desorption.
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. wastewater, a novel modification strategy employing spirit distillation fraction residues (heads and tai

- L
Vitivinicultural WasteValorization: Biochar Modified with Distillation Residuesfor

EnhancedSorption Properties

ParaskevChalatsiDiamantt, EkaviA. Isarit, EleniGrillat, PetrosKokkinost, Hrissi K. Karapanagiof, loannisK. Kalavrouziotis

1Laboratoryof Sustainabl#VasteManagemeritechnologiesSchoolof ScienceandTechnologyHellenicOpenUniversity,26335,

Patras, Greece.

?Departimenbf Chemistry Universityof Patras26504 PatrasGreece.

As thedemandor cleanwaterandefficientwastewatetreatmen{WT) grows,biochar(BC) hasgainedattention|
as a coseffective material in sorptiecbased remediation technologies. In Greece, vitivinicultural and Spir
productiorsectorlgeneratekargevolumesof graperesiduesanddistillationby-productghatremainunderutilized,
creatingenvironmentaburdensValorizingthesavastesy convertinggrapewasteinto BC offersacircular,cost
effective route fofVT [1]. In this study, BC was produced from grapevine pruningétis vinifera L. (Muscat
cultivar) via pyrolysis at 600 AC for 1 h (10] A
characterized in terms of specific surface area (SSA), crystallinity, surface functional groups, elémé
compositionandsurfacechargeBC_GVPexhibitedaSSAof 184m2g anhdtotal porevolumeof 0.092cm3g
while aromatic (C=C), carbonyl (C=0) and phenolicKp groups were mainly identified on its surface.iTo

enhancehesorptionof pollutantgactivepharmaceuticatontaminantsjyes heavymetalspetroleumetc.)from{

tsipouro (a traditional Greek spirit distilled from grape pomace) production is proposed. Heads are ex
increase&sSAby enhancingoreaccessibilitywhile tailscanmodify surfacechemistryby increasingpolarity and

adding oxygercontaining functional groups [2]. Both modified BCs are expected to exhibit high so

capacities for contaminants t'|"hra)rucghelpe)(rtero‘s’tldt"ﬁ
approach offers a fcl oscoshactivatibneroute that pntegrases agticaltural aammo

distillation waste valorization for wastewater remediation.
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study, OMW, donated by an olive oil production unit (Eleourgia Prevezis S.A., Greece) was firstly char

. andK268valuesnvereexaminedgeriodically.Theproposegrocessontributesowasteminimization,addsvalue
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y Enriched chitosan-basedfilms with olive mill wastewaterphenolicsfor
< olive oil stability improvement

/
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1Departmenof FoodScienceandTechnology Schoolof Agriculture,Aristotle Universityof ThessalonikiGreece

Olive mill wastewate(OMW) is oneof themostchallengingagraindustrialeffluentsduetoits highorganicload
and phenolic content, which hinder conventional treatment processes. At the same time, OMW represt

valuable source of bioactive compounds with strong antioxidant activity, such as tyrosol, hydroxytyrosol.

with the developed films and quality parameters and oxidative indices, including acidity, peroxide val

to olive mill by-products, and supports the development of sustainable materials, in line with circular e o,t

principles.

The study wasconducted under the frame of "AgroFoodWasteRecovery: new processingtechnologies
for food Safety and Packaging(FoWRSaP)project funded by EuropeanUnion'sHorizon 2020 PRIMA
(Partnership for Researchand Innovation in the Mediterranean Area) Section 2 Programme.
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Feasibility study onthe application of nanofiltration membranesfor treating wastewater

from the steeland pulp and paperindustries

VasilisSarasidisAnastasi&irtatze,Dimitris SioutopoulosPanagiot®etsi,Michalis Lekkas,SotirisPatsiosKonstantino$lakas

Chemical Process and Energy Resources Institute, Centre for Research and TechiAellagy Thermi, Thessaloniki, Greece

Nanofiltration(NF)is awell-established;osteffectivephysicakeparatioprocesshathasadvancegignificantly
overrecentdecadeslAlthoughit is usedn areasuchasdrinkingwaterpurification,waterreuse micropollutant

removal, and food and pharmaceutical processing, its primary and most enduring application remai

ns

softening. This study investigates the treatment of$akinity wastewater streams from the steel and pulp an

paperindustrieausingNF membranesanderdifferentconfigurationandmoleculamweight cut-off (MWCO). The

I . mainobjectivesvereto evaluateheperformancef NF membranewhile mitigatingpotentiamembrandouling

and/or scaling in the effort to separate monovalent and divalent ions in the wastewater strea

physicochemical characteristicstbéindustrial wastewatestreams indicategklatively low salinity (eC 1.02.5

mS/cm) and moderate organic contenti 30 mg/LCOD). Labscale experimental units were used to eval:rate

the performance of both hollow fibre and flat sheet NF membranes. First, a series of batch meflevwc
filtration experimentsvereconductedinderdifferentoperatingconditiongi.e.permeatdéux, crossflow velocity,

mSs.

(OK

. water recovery) using two commercial hollow fibre NF membranes with different MWCO namely 400 ahd:

. Daltons.ResultsshowedthatNF membranesanachievehighrejectionratesof divalentions (82i 89% C&*, 82
87% Mg*, 85 95% SQ?%) under optimal conditions, even at high water recoveries of up to 87%, maki

. suitable for efficient wastewater treatment. In subsequent tests, commercial flat sheet NF membr

employed under deaehd mode, aiming to enhance solute recovery (high selectivity towards divalent ions).

. minimiseenergyconsumptionBenchscaletestsevealedhatflat sheetNF membranedemonstratetiigh water
recovery (7074%) with limited fouling. The substantially high ion rejection (#80%) for divalent ions (Ca

and Mg*) suggests that NF can be effectively used to produce a stream rich in monovalent ions, which €

further valorised for the production of addealue products.
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conditions at constant membrane flux, during which the anMBR consistently achieved TOC and COD rem

- quality, resulting in overall removals exceeding 97.2% for TOC and 99.4% for COD in the vast majorit

Treatment of dairy industry wastewateremployingin-seriesan anaerobicand an aerobic

- - ‘
membrane bioreactor i

|

|

|

Angeliki Athanasiadi, Vasilis Sarasidis, Dimitris Sioutopoulos, Michalis Lekkas, Sotiris I. Patsios, Konstantinos Plakas

ChemicalProcesandEnergyResourcestitute,Centrefor ResearclandTechnology- Hellas, Thermi, ThessalonikiGreece

Dairy industryproducesargevolumesof high-strengthwastewatethatrequireefficientandsustainabléreatment
solutionsDueto stricterenvironmentategulationsandthelimitationsof conventionaénergyintensiveprocesses,
anaerobic membrane bioreactors (anMBRs) have emerged as promising alternatives; however, further itrex
of the anMBR effluent is usually necessary for safe dischargel. In this studysealalsystem combining an
anMBR inseries with an aerobic membrane bioreactor (aMBR) was studied over approx. 2.5 months fo
treatment of dairy processing wastewater. During the-sfagieriod, the anaerobic biomass was progressivel

acclimated to the dairy wastewater, enabling a gradual increase in the influent flow rate to 4 L/day v

maintaining high treatment performance; organic matter removal reached 95% for TOC and 98% f

Simultaneously, biogas production reached approx. 1.0 L/day with methane content up to 70% v/v, canfir
efficient anaerobic conversion. Following biomass adaptation, the system operated under steady conti

0f 91.4t099.6%and95.1t099.9% respectivelyThesubsequeriteatmentn theaMBRfurtherimprovedeffluent

measurement3hefinal permeatexhibitedow residuakoncentrationsf organic§~9.5mgTOC/L and~22mg
CODI/L), suitable for discharge within permissible limits, while complete suspended solids removal
turbidity reduction) was achieved by the ultrafiltration membrane. During stable operation, biogas pro‘
increasedo 2.4L/day,with methanendcarbordioxidecontent®f approximately’2%and19%v/v, respectively;
however methane/ield(0.03 0.18Nm3C H /C®Q) remainedvell belowthetheoreticamaximum(0.35Nms3
CH / kg coD) , indicating the need for further

transmembrane pressure (TMP), was observed in both membrane units, and was effectively controlle

chemical cleaning, demonstrating the robustness and high treatment efficiency of the integrated syste '
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‘ Phytoremediation deals with the cleanup of contaminated soil and water from organic or inorganic p

- ot
Integrated crop protection approach regarding pesticidebiodegradationstudy in the

rhizosphere of wetland plant and its distribution in the artificial wetland substrate

PapadopouloBlikolaos,MamalisSpyridon

Viticulture andOenologyDepartment DemocritudUniversityof Thrace Greece

In recent decades, there has been a sharp increase in the pollution and degradation of surface watel bc
activesubstancesf agriculturalchemicalsTheimproperuseof agrochemicalsandespeciallyherbicideshasled
to the contamination of surface waters with environmentally harmful organic xenobiotic substances, w
originatefrom bothpointandnon-pointsource®f pollution.In recentears effortshavebeenmadeto remediate
bothwaterandsoilresourcefrominorganicsubstancesiowever few effortshavebeenrecordedn theliterature
for the remediation of soil or water resources from organic xenobiotic pollutants and even fewer for ac
ingredients and metabolites of pesticides. Furthermore, in all techniques, the lack of an environmentally|frie
philosophy that is also socially acceptable is evident. The use of artificial wetlands for the decontaminatic
waterscontaminateavith organicsubstancesuchastheactivesubstancesf pesticidesganbe consideredsan

alternative to the existing ones.

using plants. The rhizosphere of Typha latifolia L. wetland plant favors the growth of specific microorg
which metabolize the xenobiotic substance of the herbicide and therefore indirectly the plant contribu

degradation. The above mechanism of biodegradation in the rhizosphere region together with the ones
absorption by the wetland sediment, phytoextraction and its metabolism within the plant BISS
(Phytodegradation), constitute the set of the main phytoremediation mechanisms of the xenobiotic pestici(

this bioreactor.

Regarding the herbicide terbuthylazine due to its expected widespread use and the lack of ddégadason ’.'

in wetland ecosystems, it becomes necessary to study the possibility of artificial wetlands to be u cj_
alternative method for treating waters contaminated with the pesticide. Terbuthylazine is a selective, si
herbicide commonly used in agriculture to control annual grasses and broadleaf weeds. In viney
terbuthylazinestypically usedor weedingcontrolunderthevine rows andappliedto establishedinesonly (not

young plantings).

. . I
Forthispurposegightsurfaceflow wetlandsvereconstructedTwo typesof substratesvereused sandyloamand|
mixturewith zeolite.In addition two levelsof plantdensitywereused two andsix rhizomesof Typhalatifolia L.

The randomized complete block design was used for the statistical evalWatienstudied the following: a. the

biodegradationin the rhizosphere, b. the distribution of the herbicide in the verticatemtss of the substra

of the artificial wetlands.



=

v,

Theresultgevealedhattheconstructedvetlandsemediateheherbicideefficiently. TheherbicideTER showed

higher concentrations in surface water samples compared to soil solution samples at a depth of 10cm frc

surface of the artificialwetland substrate, near the rhizosphere area, while the herbicide metabolites show

opposite behavior, highlighting the contribution of the bioreactor and specifically the rhizosphere

to

degradation of the herbicide. Moreover, the distribution of the herbicide in the vertical section of the artifi

wetland substrate at depths of 10, 20 and 30cm shows a gradual decrease as the depth increases, a

mechanism.

This study is sustainable and integrated plant protection approach with the aim of developing inn

environmentally friendly solution for the protection and restoration of agricultural ecosystems.
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Monitoring, Control and Assessmenbf Urban WastewaterManagement

EroRossidoutMaria Christofidou! SofiaKozakou!Nikos Michaelt,KonstantinaPoullit, ElpidaVraka!,AndromachiKatsonourit

1Generabtatel aboratoryEnvironmentalChemistryandTreatedVastewatetaboratoryt4 KimonosStreetAcropolis,1451Nicosia,

Cyprus.

Cyprushas long faced a significant problemvediterscarcity, which increases duritfge summer months due
limited precipitation, high evaporation rates, and increased water demand. The utilization and reuse 0of tr
wastewateconstituteacritical componenbf sustainablevaterresourcananagemerdandthemitigation of water
deficiency impactsAt the same time, monitoring the quality of urban wastewater represents an innovative
complementary approach for the detection and assessment of chemical risks at the population level, takir

account geographical and seasonal variations.

A total of 36 wastewater treatment plants (WWTPSs) operate in Cyprus, of which 10 are large urban installa
while theremainingacilitiesserveruralareaslocalcommunitiesmilitary premisesandhospitalestablishments.
The quality of urban wastewater in Cyprus complies with the discharge permit limits of the Treatment Plant
accordancwith CouncilDirective91/271/EECthenationalWaterPollutionControlLaw (Regulatior389/2015),

and Regulation (EU) 2020/741 on minimum requirements for water reuse.

Concentrations of biochemical oxygen demand ( 0
. solids (TSSpregenerally below thpermissibldimits (ML: 10, 70, and 10 mg/Lrespectively), with occasion
exceedancebatarepromptlyaddressetlythe competerduthoritiesnamelytheWaterDevelopmenDepartment!
andtheDepartmenbf EnvironmentTotal phosphorug$TP) andtotalnitrogen(TN) concentrationsemainbelow
. therespectivéimits of 10and15mg/L. PesticidesindPolycyclicAromaticHydrocarbongPAHs)aredetectedat
. low concentrationé< LOQ), while heavymetalsarefoundatlevelssignificantlybelowthemaximumpermissible
limits set by Regulation 379/2015.

Overall,all wastewatetreatmeniplantsdemonstratéigh treatmentefficiency andlow environmentatisk.
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. BipolarElectroDialysigBED) is apromisingprocessor thevalorizationof salinewastewatemto acidandbasic

Production of NaOH and HCI from salineindustrial wastewatersby bipolar electrodialysis

Panagiotdetsi,Dimitris Sioutopoulosyasilis SarasidisKonstantinos VPlakas

ChemicalProcesandEnergyResourceistitute,Centrefor ResearclandTechnology- Hellas,Thermi,ThessalonikiGreece

In recendecadeghesignificantincreasen salinewastewateproductionfrom industriessuchasfood, oil & gas,
pulp & paper, etc., has raised concerns within the scientific community about its safe management,

interestowarddevelopingnnovativetreatmenmethodsalignedwith zerowasteandcirculareconomystrategies

dire

solutions. Particularly, the anions and cations from saline wastewater are separated in different chamTers

Anion andCationExchangeMembrane$AEMs andCEMSs),respectivelyBipolarMembrane¢BPMs)areplaced

betweerthem wherewaterdissociatioroccursformingH+ andOH- for theproductiorof acidandbasicsolutions

in the corresponding chambers. In this work, the performance of different commercial AEMs and CEMs

investigatedn a commerciabenchscaleBED unit for theproductionof NaOHandHCI throughthetreatmentof

real wastewater originating from the steel and pulp & paper industnigislly, screening tests were conduc;td

to select the optimal commerciAEM and CEM, focusing on the recovery of-@nhd Na+, Current Efficien
(CE, %) and Energy Consumption (EC, kWh/kgHCI/NaOH). In both cases, membranes from-RUEEX
Companyprovidethebestresults:82%recoveryof Na+and100%recoveryof Cl- with 13.8kWh/kgNaOHand
14.1kWh/kgHCI. Subsequentlygptimizationwasperformedvith synthetidNaClsolutiongoidentify theoptimal
operatingconditiongappliedvoltage recirculatiorflow, andvolumeratio).Finally, experimentsverecarriedout
with therealwastewaterbothin theirrawform andafterpretreatmentwith ananofiltrationprocessln conclusion,
the performance of the system with real wastewaters varied, witle€veries ranging from 284% and Na+
recoveriesrom 35-86%.Thiswork wasperformedn thecontextof the CORNERSTONEproject,whichreceived
funding from the European Uniondés Hori zon Eur
Agreement No 101138504.
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- appropriate operating conditions for the O/W filtration experiments. The O/W emulsion was prepared b
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Filtration of Oil-in-Water Emulsions Using Ceramic Membranes

KleopatraPateraki, NataliaMaloucht, MichalisLekkag, VasilisSarasidig A. Dimitriadis?, S.Bezergianr, Konstantinos/. Plakas,

and 0.8 ¢ m) and var i ou schantekhseveehannet, and hinetgeshanadl),i supplie

loannis A. Katsoyiannis

ILaboratoryof ChemicahndenvironmentalechnologyDepartmenbf ChemistryAristotle Universityof ThessalonikiThessaloniki

Greece

2ChemicalProcessaindEnergyResourcetnstitute,Centrefor ResearctandTechnologyHellas, ThessalonikiGreece

Thetreatmenbf oily wastewatepresents significantenvironmentathallengedueto thestability of oil-in-water
(O/W) emulsions. Ceramic microfiltration membranes offer advantages such as high chemical resist
mechanical stability, and the ability to operate under demanding conditions. In this study, the filtration|of (

emulsionsvereinvestigatedisingcommerciateramianembranewith differentnominalporediameterg0.2e m

|-

(
by ATECH (Germany) and GUOCHU (China). Before emulsion experiments, tests with deionized water \

conducted at constant creBew velocity (CFV) and varying transmembrane pressures (TMP) to determine t

J mi
bio-oil produced from the hydrothermal liquefaction of straw with glycerol and water at a concentration of O
v/v, andstabilizedby addingthe anionicsurfactanSodiumdodecylsulfate(SDS).The total feedvolumewas4

L. Theexperimentsvereconductedisingacrossflow filtration setupBeforetheinitiation of filtration, asample
of the initial feed was collected for Total Organic Carbon (TOC) determination and used as a referen

During filtration, permeate samples were collected every 500 mL of produced volume. TOC analysis

S
performeddnthecollectedsampleso evaluateheorganidoadremovabf thedifferentmembraneandto identify | =

the membrane with the highest performance. The membranes were compared based also on their cleal
permeability (flux). The results allow evaluation of the effect of pore size on separation performance

-
investigation of membrane fouling phenomena. The experiments showed that the membrane achieving th
separation was the nineteenh a n n e | membr ane with a pore dia mle t

exhibited a decrease in flux due to fouling from the organic load. -

Keywords: CeramicMembranesQil-in-wateremulsion Microfiltration, Oily wastewatetreatment <
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Biochari supported greennZVI for Nitrate Removalfrom Groundwater

Christianavlystriotit, NymphodoraPapassiopitAnthimosXenidis?®

1Schoolof Mining andMetallurgicalEngineeringNationalTechnicalUniversityof Athens 15773Athens,

Nitrate contamination of groundwater represents a significant environmental and public health ¢

particularly in agricultural and industrial regions [1, 2]. Nano aatent iron (nZVI) has attracted considera

onc

Dle

attention as an effective reducing agent for the removal of inorganic contaminants from water [3, 4]; hiowe

particle aggregation and rapid oxidation may limit its reactivity and practical application. In the present
composite material consisting of nano z&edent iron supported on biochar derived from hazelnut biomass
synthesized and evaluated for nitrate removal from aqueous solutions. The naraleetaron was prepare
using an environmentally friendly synthesis method, employing green tea polyphenols as both redu
- capping agents. The biochar matrix acts as a stabilizing support for nZVI particles, improving their dis
surface reactivity, and resistance to oxidation. Batch experiments were conducted to investigate the inf
' keyoperationaparametersuchassolutionpH andsolid-to-liquid (S/L) ratio.In addition,theperformancef the
= compositenaterialvascomparedvith thatof purebiocharto assesthe contributionof the supportechZVI. The
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d
Cing
Der:

uel

untreated biochar, highlighting the synergistic effect between the biochar support and the reac

results indicate that hazelnut biochsmpported nZVI exhibits enhanced nitrate removal efficiency compatr: P

nanoparticlesTheproposednaterialrepresentasustainablandlow-costapproactior groundwateremediation

while promoting the valorization of agricultural residues within a circular economy framework.
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Groundwaters asenvironmental archive of PFAS contamination:

Vicenza Province (IT) as study case

Antonio Marcominit
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Groundwaters can act as Ietiged environmental archives, recording the history of chemical contami
releases in a catchment. Because recharge integrates signals over seasons to decades, aquife
Amemoryo of episodic vs continued spills, <ch
surface waters that respond rapidly to rainfall and dilution, groundwater often reflects cumulative loa
slow transport through the vadose zone. This makes it a powerful medium for reconstructing when, w
how contaminants such as PFAS entered the environment. PFAS sources include industrial sites,
wastewater treatment residuals, and diffuse urban inputs. Once released, PFAS exhibit high persis
mobility, enabling migration along hydraulic gradients and the formation of elongated contamination
As a resul t, PFAS dAfingerprintso in groundw
contamination signal. Highesolution vertical sampling in wells can reveal legacy peaks from past u
industrial discharges that no longer occur at the surface. Conversely, rising fractions-chailoRFAS ma
indicatesubstitutiortrendsollowing regulatoryphaseoutsof certainong-chaincompoundsWe will illustrate
the above concepts by examining a large case study, in the Vicenza Province (Veneto, NE lItaly)
E u r o IpestknewnPFASgroundwatehotspots:sourcemaxconc.E P F A2250:750ug/l; plumelongitudinal
length: > 40 km; plume transversal width54 k m; pl ume vertical dept h]
ppb): 150 km; static water volume polluted : > 100 Mpdrinking water demand 30-40 Mm®ly . The
contamination is linked mainly to decades of PFAS manufacturing at a chemical plant. Trevdiviag
Afingerprintsao i ndi c at-esa compeunds itot neveen substitutes, ra hallnea
regulatorydriven change. Overall, Vicenza Province case study exemplifies how groundwater archi
translate subsurface chemistry into actionable contamination histories. Reading this archive
remediation prioritization, accountability, and protection of aquifers that supply communities and agri
Treating groundwater as an environmental archive therefore strengthens both PFAS science and

making in longlived contamination crises.




Green(er) samplepreparation methodsfor the monitoring of pesticidesin environmental

water samples
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4Departmenbf Chemistry Aristotle Universityof ThessalonikiGreece
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In modern agricultural production, many different classes of synthetic and natural pesticides are widel
maximize harvest yields and simultaneously control insects, fungi, bacteria, weeds, and other pes
compound#xhibithigh potentiafor thecontaminatiorof aquaticecosystemmainly surfaceandgroundwater.
Due to their association with various health risks, their monitoring in water samples is critical. During
years, there is a continuous effort from the scientific community to reduce the environmental im
analytical chemistry. Undoubtedly, sample preparationis among the most polluting steps of chemical
To make this step fias green as possibledo a pl
have been developed to replace traditional sample preparation techniques. Typical examples of nov
preparation include dispersive solpthase extraction, magnetic soppthase extraction, fabric phase sorpt
extraction, and capsule phase microextraction. These techniques reduce the consumption of organi
and the amount of the generated waste. The combination of these sample preparation approaches wi
liguid chromatographic techniques can be efficiently employed for the monitoring ofchags pesticide
including organochlorines, organophosphorus, carbamates, pyrethroids, phenyl urea, and ben

pesticides in environmental water samples.




Developmentand Validation of a UHPLC -MS/MS Method for the Determination of EU

Watch List Emerging Contaminants in Wastewater and Sludge

RiccardoComazz}2, Nicole Canfor&, MicheleProtti, LauraMercolini3, Francesc&tanté, RobertoMandrioli3
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2LaboratoriChimici Stante Bologna Jtaly

3Researclgroupof Pharmacer oxicologicalAnalysis(PTALab),Departmendf PharmacyndBiotechnologyFaBiT),Alma Mater
Studiorum- University of Bologna, Italy

Emerging contaminants pose a risk to the environment as a result of their persistence, bioactive n
potential pollutant activity in, or via, the aquatic environmentl,
The aim of this study was to develop an original and reliable method for thequaatiitative analysis of 3
emerging pollutants, including 29 compounds from the EU watchlist (Directive 2025/439), in wastewat
sludge by UHPLEMS/MS, exploiting direct injection for wastewater samples and gqui@se extractio
(SPE) prior to analysis for sludge samples. Target compounds included pharmaceuticals, cosmetic in
fungicides and industrial chemicals. Analytical conditions for all 36 analytes were optimised and va
allowing their determination in a single-tinute chromatographic run. Calibration curves in tH698 ng/L
range showed R2 > 0.9900 for all analytes. For some target compounds (e.g., Parsol 340, itra
etoxazole, Parsol 1789 and guanylurea), matrix effect causing ion suppression was observed; it was
mitigate it by properly diluting the matrix without losing analytical integrity. Method precision, expres
RSD at three concentration levels (5, 25 and 100 ng/L), was always below 13%. Several compounds
watchlist require very low limits of quantitation (LOQ), in particular avermectin Bla and B1b (LOQ =1
etoxazole (0.4 ng/L) and fipronil (0.77 ng/L). Accordingly, an original SPE protocol was develop
optimised to enable quantitation at the required low ng/L levels, and it was successfully applie

determination of selected analytes in sludge samples.
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Developmentof an SPELC-MS/MS analytical method for the simultaneous

determination of TFA and Sum of PFAs.
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Samanidoi#

LEYATH S.A., ThessalonikiWaterSupply& Sewerag&ompany ThessalonikiWaterTreatment Plant Laborator@reece

2 Laboratoryof Analytical Chemistry Schoolof Chemistry Aristotle Universityof ThessalonikiThessalonikiGR-54124 Greec

Per and polyfluoroalkyl substances (PFAS) have emerged as a critical global environmental issue du
extreme persistence and potential adverse effects on human health and ecosystems. While t
monitoring has focused on lorahain PFAS, recent scientific attention has shifted toward ultrashaih
(USC) PFAS (carbon chain length < C4), such as Trifluoroacetic acid (fFA).

TFA is often the most abundant USC compound in environmental waters, partly due to the atm
breakdown of specific refrigerants. However, analyzing TFA alongside legacy PFAS presents sig
challenges because its high polarity and small size lead to poor retention in traditional reasetquid

chromatography (RPLCY.

This study aims to provide a comprehensive assessment of PFAS contamination in the water s
Thessaloniki, Greece, by utilizing a validated methodology for the simultaneous determinationaridrthé
20 PFAS analogues included in the current European Drinking Water Directive (DWD).

Multiple chromatographic columns (C18, HILIC, and MMI) were evaluated to ensure sufficient reten
TFA and PFA analogues, and different mobile phase compositions and gradient programs were opti
improve peak sha@eparticularly for TFAS and achieve optimal elution behavior.

Based on these evaluations, the optimal combination of the aforementioned parameters was establ

implemented for analytical method validation.
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Chemical Fingerprinting of Urban Water Runoff: An Integrated HRMS Non-Target

Workflow and Machine Learning Framework for Source Tracking
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Departmendf Chemistry EnvironmentaPollutionControlLaboratory Aristotle Universityof ThessalonikiGreece
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Urban water runoff transports diverse emerging pollutants into surface waters and waste water sys
complete chemical profiling remains challenging due to contaminant complexity and analytical con
Herein, we present a framework combining hrglsolution mass spectrometry (HRMS) rianget screenin
with machine learning to characterize and trace organic micropollutants in Thessaloniki's urban wate
Runoff samples were collected from four points (industrégidential, commercial, residential, and port ar
during precipitation events. Our custom analytical pipeline integrating experimental-aiidonpredicted
spectral libraries achieved confident assignments for 175 compounds: industrial chemicals, PFAS,
care products, antimicrobials, and biogenic substances. For source discrimination, we systematically
16 modeling configurations varying annotation confidence, algorithms, and regularization strategies
Net-regularized Logistic Regression yielded optimal performance (62.5% balanced accuracy), confirm
high-quality annotations prevent overfitting in smalimple scenarios. SHAP feature attribution reveale
key tracers differentiating emission sources: industrial sites displayed fluorinated compounds (PFO
PFDA), whereas port and commercial zones exhibited lifestyle indicators (illicit drugs, surfactants).
series clustering showed industrial pollutants undergo eyt wash off while subsurface metaboli
mobilize later. Our findings demonstrate how linking robust chemical identification with machine le
converts HRMS data into actionable source intelligence, supporting targeted regulatory actions and

based urban water management.

The research work was supported by the Hellenic Foundation for Research and Innovation (HFRI) u
4th Call for HFRI PhD Fellowships (Fellowship Number: 11177).




Incorporating automatedsystemsfor the determination of PAHs in environmental

waters. The green and blue analytical perspectives

NatasaP.Kalogiouri
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Automated systems in sample preparation have become a key driver of modern analytical meth
offering substantial advantages in terms of reliability, efficiency, and sustainability. By integrating extr
cleanup,andpreconcentratiostepsnto controlledon-line or at-line workflows, automatiominimizeshuman
intervention, thereby reducing operatatated variability and improvingethod precision and reproducibilit
Automated platforms also enable better control of critical parameters (flow rates, volumes, timing), le

enhanced extraction efficiency and consistent analytical performance.

Polycyclic aromatic hydrocarbons (PAHS) are priority environmental pollutants due to their persi
bioaccumulation potential, and carcinogenicity, necessitating sensitive and reliable monitoring in
systems. In this context, an automated analytical methodology was developed and validated
determination of 16 PAHSs in environmental waters, integratintjransample preparation with G®IS/MS
detection. The approach is based on a novel-flgectiori solid-phase extraction (FEPE) system enablin
automatic odine preconcentration, using petgtrafluoroethylene (PTFE) turnings packed into a miniaturi
preconcentration column as an alternative sorbent material. Critical parameters affecting e
efficiencyd sample loading flow rate, sample volume, elution solvent type and volume, and sampl
strength (NaCl additiod) were systematically optimized. Under optimum conditions, the me
demonstrated excellent linearity (R2 > 0.991), low limits of detection{1.56 ng L T ) ani
25.0 ng L 17T), and enrichment factors between

exceeding 10.8%, while relative recoveries ranged from i88.8% (repeatability) and 87.97.9%

(reproducibility).

Beyondanalyticalperformancetheproposedlatformalignswith greenanalyticalchemistry(GAC) principles
by minimizing solvent consumption, reducing manual handling, and limiting waste generation t
automation and miniaturization. Simultaneously, it addresses blue analytical chemistry (BAC) conc
enhancing method safety, operational simplicity, and resource efficiency, while supporting high

throughput for routine environmental monitoring.




Taking decisionson sustainability basedon measurements:nterpretation of uncertainty

and associated risk
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Environmental risk management sits at the intersection of environmental governance, industrial pr
economic activity, and social welleing. Decisions in this area increasingly rely on evidesften large
datasets generated through measurermamsbined with expert judgement and structured reviews of
world data.

Measurements are used to describe the current state of the environment, identify trends in contami
quantify material flows and pollutant emissions. Such data are typically produced by specialized ac
laboratories. Crucially, every measurement resultis accompanied by measurement uncertainty, and e
decision rules exist for how to use a result together with its uncedapdyticularly when results fall close

a decision limit raised by regulation, specifications or standards.

However, the way uncertainty should be interpreted and incorporated is not purely technical. It de
associatedhebroadersystenimpactsof anoutcomethe consequenceas differentdecisionsand thepurpose
of the decision itsef especially in sustainabilityelated contexts where tratéfs can span environment
economic, and societal dimensions. Multiple approaches may be appropriate, but selecting the

requires aligning measuremendsed evidence with ridkased decisicmaking.

A recurring challenge is the gap between laboratory sciedtisted can rigorously justify risbased
approache® and decisiormakers, who often come from noechnical backgrounds yet must underst
unfamiliar concepts under real policy and operational pressure. This talk argues that there is a shar
between these communities, and that strengthening knowledge exchange is essential-rdakmsismee
clear, usable information about measurement results and uncertainty, while laboratories need cont
decision objectives, impacts, and associated risks. Building this mutual understanding supports mo

sustainability decisions and better environmental governance.
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Determination of per- and polyfluoroalkyl substanceqPFAS)in aqueousmatrices using
UHPLC Q-TOF
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The primary aim of this study is to detect perfluoroalkyl and polyfluoroalkyl substances (PFAS) due
lately widespread and concerning environmental contamination. Thesechang consistent chemic
compounds prompted regulatory measures and have initiated the need to discover as more techniqu
detecting and monitoring. In this work, applied method combines the technique of Ultra High Perfo
Liquid Chromatography (UHPLC), coupled with mass spectrometry (MS), for the identificatio
quantification of perfluorinated alkylated substances (PFAS) in drinking water. From many availabl
detectors, the present methodology uses Hi&® (Quadrupol@&ime Of Flight) with DualAgilent Jet Strea
Electrospray lonizatiofDualAJS ESI) ion source Solid PhaseéExtraction(SPE)is appliedto extractthe PFAS
in a test matrix. Moreover, method investigates a specific group of 2@meipolyfluoroalkyl substances th
the European Union requires member states to monitor in drinking water, and this group incl
compounds based on carboxylic (PFCAs) and 10 compounds based on sulfonic chemical group
Consequently, method efficiency showed acceptable outcome regarding to average recou&Q24),
detection/quantification limits (the most compounds reached limit of quantification 0.002 pg/L) and li
(R2>0,98).
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Determination of Haloaceticacidsin drinking water by SPE UPLCi MS/MS using

manual and automated sample preparation
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Haloacetic acids (HAAs) are among the two major disinfectiopiogucts (DBPS) in drinking water and
characterized by high polarity and very low pKa values, rendering their detection and quantificatio
concentrationshallengindl. HAAs havebeenassociatewith adversénealtheffects,ncludingincreased risk

of bladder cancer and reproductive toxicity, making monitoring essential 2.

In this study, a rapid, sensitive, robust, and reliable analytical method was developed and validate
determination of nine HAAs in drinking water samples from Thessaloniki area. The method is based
chromatographijtandem mass spectrometry (U@S/MS) following solidphase extraction (SPE). Two S
procedures were evaluated: manual (MSPE) and automated (ASPE), both employing the same
protocol. The accuracy of the two approaches was experimentally assessed, and statistical comparis
tt est demonstrated equivalent performance, coO

The validatedmethodexhibitedsatisfactoryanalyticalperformancewith limits of quantificationfrom 1.85t
4. 88 €g L 1. Rel ati ve recoveries ranged bet
reproducibility (RSDR%) were <13% and <17%, respectively.
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Microfluidic devicesfor fast detectionof virusesand bacteria
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Early detection of pathogens, in both clinical and environmental settings, is key for a fast and e
response. Current detection methods mainly rely on microbiological techniques that reediré@4rs for
reliable results. For this reason, our research group has been developing fast and affordabfecaie
testing for early identification of microbial and viral contaminations. We developed miniaturized devi
speeding up and simplifying identification of bacteria and viruses in human specimens, taking inspirati
conventional microbiological methots and immunoassays These microfluidic tests require minim
equipment and enable analytical methods outside centralized laboratories and hospitals. In addition
broadened our range of testing to DNA extraction and detection, achieving promising results in
sample types, including blood and river wategdngoing work is exploring application to a wider rang
analytes in compact microfluidic designs for monitoring bathing waters and wastewater epidemiology
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SourceControl Circular Mitigation of Gadolinium Pollution: Direct Magnetic

Nanomaterial Removal from Urine after MRI Examinations

EduardaPereird, DanielaTavarest,fRosaFreitas2RaquelFernande’s ThiagoSilval, BrunoHenriqued, TitoTr i nda d e
1 Departmenbf Chemistry LAQV-REQUIMTET University of Aveiro, Aveiro, Portugal

2Departmendf Biology, CESAMi Universityof Aveiro, Aveiro, Portugal

3LCAT CentralLaboratoryof Analysis,Universityof Aveiro, Aveiro, Portugal

Departmenbf Chemistry CICECOi Universityof Aveiro, Aveiro, Portugal

Gadoliniumbased contrast agents (GBCAs) used in magnetic resonance imaging (MRI) are esse
diagnosis but are not metabolised and are rapidly excreted in urine, making them a major source of g
in hospital wastewater. Because conventional treatment processes cannot remove these stable c
gadolinium is continuously released into aquatic environments, raisingtéomy environmental an
ecotoxicological concerns.1 This study proposes a circular and resilient saumtrcel strategy in which G
removal is performed directly at the point of origin, prior to dilution in hospital effluents. The approach
on the collection of urine from patients undergoing MRI examinations in dedicated facilities, follo

treat ment with manganese ferrit e -cqstvand-easilyOrecpverab
sorbentBatchsorptionexperimentsvereconductedisingurineasthetargetmatrix,reflectingrealisticclinical

discharge conditions. The influence of nanoparticle dosagel80mg/L), initial Gd concentration b
pmol/L), and salinity (030 g/L) was evaluated at neaeutral pH. Response surface methodology (RSM)
appliedto optimiseremovalefficiency.UnderoptimalconditionsM n F e na@oparticleachievedGd removal
efficiencies exceeding 90% within one hour, with performance remaining stable across a wide salinit
The magnetic properties of MnFe O enabl e ra

waste, while sourc&evel Gd removal lowers the environmental footprint of diagnostic imaging. This
demonstrates a practical, scalable pathway to enhance the resilience and sustainability of heslHbed

wastewater management.
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Toxicity Mixtures:
A Paradigm Shift in the 2025Update of the Water Framework Directive
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Environmental risks of chemicals in aquatic systems have traditionally been assessed on a gups
substance basis, largely neglecting the combined effects of chemical mixtures. Howeweorietakposure
typically involve complex multicomponent TMfAcoc
underestimation of environmental risks. Recognizing this limitation, the 2025 update of the Water Fra

Directive (WFD) introduces a shift from singseibstance assessment toward consideration of mixture ef

This contribution outlines a tiered framework for environmental mixture toxicity assessment that
emerging good practice and supports the modified compliance check foreseen under the Water Fr
Directive.Theframeworkbuildson thetwo well-establishedhixturetoxicity conceptsConcentratiorAddition
(CA) and Independent Action (IA). CA is applied as a precautionary-tfgstapproach, independent of t
modes of action of the mixture components, providing conservative and protective risk estlimatesxt tier
evaluation incorporates modas-action information to refine risk characterization and improve regul

relevance.

To support compliance with the revised WFD, the toxicity unit approach is applied to pesticide mi
integrating substanespecific environmental quality standards with madeaction classifications derive
from IRAC and HRAC schemes. Selected examples demonstrate how this combined framework ena
realistic and reliable assessment of mixture toxicity for pesticides considered as priority pollutants u
WEFD.
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Integrating QSAR Modelsinto a Web-basedPlatform for

Agquatic Toxicity Prediction
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The European chemicals regulation REACH (Registration, Evaluation, Authorisation and Restric
Chemicalspimsto safeguarthumanhealthandtheenvironmentrom chemicahazardsTraditionallaboratory
animal testing raises ethical concerns, it is costly and-tamsumingAs a result, REACH encourages the
of alternative approaches, including in vitro and in siboes. Insilicoapproaches offer fast and castective
solutions for chemical hazard assessment. Developing freely accessible in silico models and integra
into userfriendly software or welbased platforms is critical for toxicology researchers, regulators,

industry, facilitating optimized risk assessment and prioritization of substances for further testing.

To address this need, we are developing an integratedbassu platform providing free access to a br
spectrum of in silico models relevant for regulatory toxicoldyis work focuses on the integration of QS
(quantitativestructureactivity relationshipsjinodelsdevelopedy our team coveringacutetoxicity for various
aquatic organisms, including crustaceans (Daphnia maghayodels comply with the QMRF (QSAR Mod
ReportingFormat)andareincorporatednto aunified databaselhe modelswill be madepublicly availablevia
comutox.bas.bg, providing a valuable resource for researchers and regulators working to reduce anim

while ensuring chemical safety.
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Electrochemical Lead Detectionin Water Using Graphene Nafioni lonic Liquid Modified

Carbon Electrodes
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Heavy metal contamination in water, particularly toxic Pb(ll), Cd(ll), and Zn(ll) at concentrations exc
permissible limits, poses severe public health risks including cardiovascular disease and neurotoxi
While methods like ICAMS and AAS offer high precision, their high cost and lab requirements nece
costeffective alternatives. Electrochemical methods using modified carbon electrodes meet thes

through enhanced sensitivity and stability [2].

This study investigates the detection of Pb(Il) using chronoamperometric deposition followed by diff
pulse voltammetry (DPV) stripping analysis on a glassy carbon electrode modified
graphene/Nafion/iondiquid composite (G/N/IL/GCE). Optimal deposition was achievedld V for 240 s
(tuned from 126800 s time,-0.8 to-1.4 V potential ranges). Sharp Pb stripping peaks appe@r7av and
using 100 ng/mL Bi(lll) formed an #situ bismuth film (peak at0.3 V) that improved lowconcentratio
response. Calibration for Pb(ll) i(50 ng/mL) showed good linearity (R? = 0.9716) with a LOQ of 5 ng/
and reproducibility at 50 ng/mL (n = 5) gave RSD = 7.02%. Mulétal measurements (Pb, Cd, Zin56
ng/ mL) produced resolved peaks at T1.1 V (Zn

simultaneous mukmetal screening.

The G/N/IL/IGCE platform delivers sensitive, practical trace Pb(ll) detection with mmétal capabilitg

ideal for decentralized monitoring in sustainable water management.
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Development of a fabric phase sorptive extraction method for the monitoring of
monomersreleasedfrom dental resin compositesin dental wastewateranalyzedby
HPLC-DAD
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A novel fabric phase sorptive extraction method (FPSE) was developed for the detection of monomers
during dental restorative procedures, which are subsequently discharged into the environment throu
unit drainage systems. The presence of Bisph@n@PA), Triethylene glycol dimethacrylate (TEGDMA
Urethane dimethacrylate (UDMA) and Bisphenclghycidyl methacrylate (BisGMA), released from dent
resin composites in dental wastewater was monitored using high pressure liquid chromatography c
diodearrayanalysis(HPLC-DAD). FPSEwasoptimizedwith respecto the following significantparameters
(a) membrane type and size, (b) sample volume, (c) extraction time, (d) stirring rate during extrac
elution time, (f) agitation during elution, (g) elution solvent, and (h) ionic strength. For HHAICanalysis,
the mobile phase constituted of acetonitilater and a gradient elution program was followed. The dete
wascarriedoutat 220nm. The methodwasvalidatedn termsof linearity,sensitivity ,selectivity,accuracyand
precisionshowingsatisfactoryesults.Thelimits of detectionLOD) andquantification(LOQ) were equalto
0.015 amgl/ OL 05 ng/ eL, respecti G&Ay, ahdr @B@2 On

respectively, for UDMA. The method demonstrated satisfactory precision, with relative standard d
(RSD) values lower than 7.7 % for intday and lower than 9.5 % for inteday studies. Recoveries rang
from 93.9% to 100.8% (intrday) and from 92.0% to 101.7% (intday) for all target analytes. The develo
method was successfully applied to a real dental wastewater sample, with direct immersion of t

medium into the sample after simple centrifugation and filtration.




Exploring the Potential of Biochar-basedFabric PhaseSorptive Extraction for the

Extraction of Emerging Contaminants
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Emerging contaminants are frequently detected in the environmental waters but are poorly regulated
thepotentialto causeenvironmentaandaquatictoxicities.Classicakxtractiortechniquesavebeen employe
for these contaminants but theéeehniques involvenanysteps and udargevolumeof toxic organicsolvents.
Fabric phase sorptive extraction (FPSE) is a promising extraction technique because it only involves t
uses low volume of organic solvents, and achieves faster extraction equilibrium due to increased
loading and contact surface area. In FPSE, the sorbent is made from a fabric that is thinly coated-g&h
polymer. Biochar is an adsorbent material with many surface functional groups capable of interacting
target contaminants. In this study, we explored the use of biochar as coating for microfiber glass.
were obtained by pyrolyzing lemon peels (LP) and sewage sludge (SS), which were eventually char
by FTIR and SEM. The biochdrased FPSE sorbents were prepared by coating a pretreated microfib
with solgel consisting of the biochar and precursor (trimethoxymethysilane). In the end, two thaskd
FPSE sorbents were obtained:-hidchar and S®iochar which were characterized by FTIR. The efficien
of the sorbents were studied for the simultaneous extraction of caffeine (CAF) and carbamazepine (
antidiabetic drugs (pioglitazone, dapagliflozin, glimepiride, metformin, gliclazide, and repaglinide). U
previously optimized extraction conditions of 1 mL sample of 1 mg/L of contaminants, extraction for
with vortexing, and elution with 10061 of acetonitrile for 10 min, the adsorption efficiencies and abs
extraction recoveries for the contaminants were determined. UsitigdcRarbased sorbent, CAF and C
hadl7.7%and27.9%adsorptiorefficienciesand9.36%and20.1%absolutextractiorrecoveriesForthe SS
biocharbased sorbent, CAF and CBZ had 23.4% and 39.3% adsorption efficiencies, and 4.14% an
| absolute extraction recoveries. For the extraction of antidiabetic drugsiotRarbased sorbent had 29.4

97.3% adsorption efficiencies and 12.84.0% absolute extraction recoveries. On the other hantlidg8ar

based sorbent had 11i7100% adsorption efficiencies and 36.619.8% absolute extraction recoveries.

n

general, the S®iochar performed better than {ffochar due to more exposed surface functional groups.

study confirms the potential of biochbased sorbent for the extraction of emerging contaminants.




LC-HRMS-basedenvironmental monitoring of emerging contaminantsin river water

using suspect and noftarget analysis
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Monitoring emerging contaminants in river water is crucial for understanding their environmental distri
persistence, and potential ecological risks. Higbolution mass spectromeiiyRMS)-based suspect and ro
target screening approaches provide advanced tools for the comprehensive monitoring of both kn
previously unmonitored emerging contaminants (ECs) in aquatic matrices. In this study, river water
were collected from the Aliakmonas and Pineios rivers were extracted using an optimized SPE work
subsequently analyzed in an {@bitrapHRMS system. Suspect screening utilized an extended susp
(>2500 compounds and TPs) compiled from literature and laboratory data. Complementdaygeb
workflows were implemented using Compound Discoverer software, including automated feature ex
elemental composition prediction, spectral library searching via mzCloud, and in silico fragmeastasiiste
annotation. Suspect screening revealed the presence of more than 50 compounds in river water
whereas nottarget workflows contributed to the identification of more than 10 additional compo
Detectedsubstancelselongedo multiplechemicaklassesncludingpharmaceutical@.g. caffeine,valsartan,
venlafaxine, irbesartan, and trimethoprim), pesticides (e.g., tebuconazole, boscalid, and carba
consumetuse chemicals such as DEET. In addition, several transformation products were ten
annotated. Occurrence patterns showed elevated detection frequencies of caffeine, DEET, tebucon
valsartan, indicating their persistent presence in surface waters. These results highlight the capab#i
OrbitrapHRMS, in combination with suspect and rA@mnget screening approaches, to provide comprehe

insight into the chemical composition and occurrence patterns of emerging contaminants in river syst

The research project was supported by European Commission under the HORIIDBERA- TWINNING
BOTTOM-UP within the framework of the SPECTRoject (Grant No 101158453).




Developmentof a molecularly imprinted polymer-basedfabric phasesorptive extraction
(MIP -FPSE) for the highly selectiveisolation of BPA from environmental watersprior to
HPLC-DAD analysis
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Bisphenol A (BPA) is one of the most widely produced and commonly encountered endbsruping
chemicals found in everyday consumer materials. In the present workyB&Aetermined in environment
water samples using a Fabric Phase Sorptive Extraction (FPSE) membrane modified with mol
imprinted polymers (MIPs), combined with higierformance liquid chromatography equipped with a di
array detector (HPLDAD). The MIP-FPSEHPLC-DAD procedure was thoroughly optimized throu
systematic investigation of factors affecting analytical efficiency, such as sample pH, magnetic stirri

and speed ratio, extraction solvent type and volume, waseisted desorption time, and salt addition.

The developed MIFFPSE membranes can be reused for upstoextraction cyclegin imprinting factor (IF)
of 6.78 £ 0.19 (n = 3) was obtained, demonstrating strong selectivity and affinity of the imprinted si
BPA. Method validation included evaluation of linearity, sensitivity, accuracy, and precision. The
showed excellent linear behavior (R? = 0.9990) within the studied concentration range. Extraction re
rangedbetweerf2.7%and97.1% while relative standardeviation(RSD) valuesverebelow6.8%,indicating
goodrepeatabilityand precision.The limits of detection(LOD) and quantification(LOQ) were estimatecht
0.008 mg/L and 0.025 mg/ L, respectivel vy, h i

environmental waters at trace levels.




Determination of perfluoroalkyl carboxylic acidsin wastewatersamplesusing fabric

phase sorptive extraction and benzyl bromide derivatization
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PFASaresynthetidluorinatedcompoundshatareusedn industrialapplicationdecausef theirhigh stability
and resistance to degradation. Because of their environmental persistence and bioaccumulation,

commonly detected in wastewater, biosolids, and composts. Wastewater treatment plants (WW
important monitoring points for PFAS since they collect water from landfill leachates, stormwater, do
agricultural and industrial effluents [1]. Due to the associated environmental and health concerns, the
of wastewater samples from WWTPs is quite important. The aim of this study was to develop an a
method based on microextraction and derivatization to determine PFAS, specifically perfluoroalkyl car
acids (PFCAs), in wastewater samples using gas chromatography (GC). To minimize matrix eff
preconcentrate the analytes, fabric phase sorptive extraction (FPSE) was used as an efficient an
minimizing extraction techniqu&he main extraction, adsorption and elution parameters opmized using
a onevariableat-a-time (OVAT) approach. PFCAs are ionic, stable and therefore nonvolatile, which
them unsuitable for direct analysis by GC. Therefore, derivatization prior to GC analysis is required to
the polar carboxylic acid into a neutral and more volatile derivative. Different reagents were tested i

N,O-bis(trimethylsilyltrifluoroacetamide (BSTFA), trimethyl sulfonium hydroxide (TMSH), benzyl brom
isobutyl chloroformate (IBCF), trimethyl silyl diazomethane (TMSD), tetraalkylammonium (TAA)

trimethyl orthoformate, triethyl orthoformate. The reaction conditions were comprehensively optimized

selective and sensitive determination of PFCAs in wastewater samples.
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Determination of 16 fluorobenzoic acids in reservoir water samples as tracers for
petrochemical exploration: Combination of derivatization and microextraction with GC-
MS
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In this study, a fabric phase sorptive extraction (FPSE) protocol combined with gas chromatogra
developed to monitor the concentrations of 16 fluorobenzoic acids (FBAs) in water samples. FBAs ar
used as tracers in petrochemical exploration due to their stability and relative ease of detection and
trace the hydrogeological situation underground, which is both relevant to efficiently produce oil, as w
minimize environmental harm due to oil production [1]. Because FBAs typically occur at trace le
produced water, a preconcentration step is essential. For this purpose, FPSE, whichgedeatdd fabri
substrates for analyte extraction, was employed as a green alternative to conventional sample pr
techniques commonly used in environmental analysis [2]. For the derivatization of the FBAs, tri
sulfonium hydroxide was used as a methylating agent at 75°C for 1 h. A gas chromateg
spectrometry method was developed and validated in terms of selectivity, linearity, sensitivity, accur
precision for the quantification of FBAs. The limits of quantification were22(bng ml-1, and the limits o
detection were 0.76.52 ng mL1. The relative standard deviation (%RSD) was less than 10% and the r
recovery (%) ranged from 8:218.5% in all cases, showing good precision and accuracy, respectivel
validated method was practical and sustainable, as proved by using appropriate metric tools,
successfully used to monitor the concentrations of FBAs in reservoir water samples following their

tracers.
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