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Welcome to Dioxin 2018 Krakow

On behalf of the Organizing Committee, Scientific Committee, and the Dioxin Symposia and PCB
Workshop International Advisory Boards, it is with great pleasure that we welcome you to Krakéw
for the 38t International Symposium on Halogenated Persistent Organic Pollutants (POPs) & 10t
International PCB Workshop : DIOXIN 2018.

The year 2018 marks the 100t anniversary of the regaining of independence by Poland. Dreams of
freedom have become a reality.

The Dioxin Symposium and International PCB Workshop are recognized as the leading international
POPs meetings for scientists and regulators. This year, apart from the International PCB Workshop,
the Dioxin Symposium also host the Pre- Dioxin 2018 Students” Symposium “All POPs & Pseudo-
POPs” and five Special Sessions (Biodetection Methods for POPs and Related Food and Environmental
Contaminants; European Food Safety Authority Special Session: EFSA Risk Assessments of Persistent Organic
Pollutants in Food and Feed; Environmental Persistence, Analytical Methods and Risk of Human and
Veterinary Pharmaceuticals that can act as pseudo-POPs; Legacy and Emerging Fluorinated Organic
Compounds — Update; and Progress in Industrial Technology and Sustainable Chemistry to Phase out and
Control POPs).

Dioxin 2018 highlights inspiring visions on emerging persistent organic pollutants of food, humans
and the environment and highly promotes the involvement of industry in fighting POP pollution and
interaction of industry representatives with potential and existing customers and clients in all areas of
investigation: analytical, regulatory, exposure assessment, and toxicological aspects relating to
Persistent Organic Pollutants. Therefore, the message of the DIOXIN 2018 is: No boundaries in POPs
pollution, research and control.

Symposium is held in the heart of downtown Krakéw. The site for the Students’ Symposium and for
DIOXIN 2018 closing day is the Auditorium Maximum unit of the Jagiellonian University, and the
core Symposium is held at the International Congresses and Entrainment (ICE) Krakéw Congress
Centre and at the Q Hotel Plus Krakéw.

Krakéw is historical city with the Royal castle Wawel and perfectly preserved the Old City that is alive
cultural heritage. There are numerous restaurants, museums, historical jewels, the old Jewish suburb
Kazimierz, theatres, and other attractions within walking distance. Generally, Krakéw and the region
are highly attractive for tourists and a spacious Krakéw historical downtown is crowded in the
summer time. We hope that you participate in Dioxin 2018 and look forward to welcoming you to
Krakow.

We would like to express our heartiest thanks for all colleagues for great help in organizing the
Students Session and Special Sessions and their contributions to the technical and scientific program.
We welcome you to Dioxin 2018 in Krakéw.

Jerzy Falandysz Larry Robertson
Chair Co-Chair
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Organisation

Conference chair: Professor Jerzy Falandysz (Gdarisk University, Gdarisk)

ISBN 978-83-7865-713-2

All abstracts are arranged alphabetically using name of first author. Only copy-editing and formatting
of abstracts have been done, therefore the authors are responsible for the scientific contents of their
abstracts.
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DioXin 2018 Krakéow

Chairman: Jerzy Falandysz

38th International Symposium on Halogenated Persistent Organic
Pollutants

Chair: Jerzy Falandysz University of Gdarnsk (Gdansk)

Co-Chair: Larry Robertson The University of lowa (lowa City)

10th International PCB Workshop

Chair: Magdalena Urbaniak European Regional Centre for Ecohydrology (L6dz)

Co-Chair: Larry Robertson The University of Iowa (Iowa City)

Organizing Committee

Marianna Czaplicka Institute of Environmental Engineering, Polish Academy of Sciences (Zabrze)
Beate Escher Helmholtz Centre for Environmental Research - UFZ (Leipzig)

Jerzy Falandysz University of Gdarsk (Gdarsk)

Barbara Gworek Institute of Environmental Protection (Warszawa)

Ivan Holoubek Masaryk University (Brno)

Allan Astrup Jensen Nordic Institute of Product Sustainability (Copenhagen)

Kurunthachalam Kannan New York State University (Albany)

Jolanta Kumirska University of Gdansk (Gdarsk)

Danuta Ligocka Nofer Institute of Occupational Medicine (£6dz)

Daniela Meloni Istituto Zooprofilattico Sperimentale del Piemonte Liguria e Valle d”Aosta (Turin)
Larry Robertson The University of lowa (Iowa City)

Pawel Rostkowski Norwegian Institute of Air Research (Oslo)

Anna A Stec University of Central Lancashire (Preston)

Xenia Trier European Environment Agency (Copenhagen)

Magdalena Urbaniak European Regional Centre for Ecohydrology (L6dz)

Roland E Weber POPs Environmental Consulting (Schwaebisch Gmuend)

Nobuyoshi Yamashita National Institute of Advanced Industrial Science and Technology, AIST (Tsukuba)
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International Advisory Boards

Dioxin Symposium International Advisory Board

Mehran Alaee National Water Research Institute (Burlington)
Jodo Vicente de Assun¢ao University of Sao Paulo (Sao Paulo)
Georg Becher University of Oslo (Oslo)

Paolo Brambilla University of Milan (Milano)

Michael S Denison University of California (Davis)

Jerzy Falandysz University of Gdarisk (Gdansk)

Heidelore Fiedler Orebro University (Orebro)

Jean-Francois Focant University of Liege (Liege)

Stuart Harrad University of Birmingham (Birmingham)

Gary Hunt TRC Environmental Corporation (Lowell)

Begoiia Jiménez Institute of Organic Chemistry, CSIC (Madrid)
Bruno Le Bizec Agroalimentaire et de I’Alimentation Nantes Atlantique (Nantes)
Stephen H Safe Texas A&M University (College Station)
Shinichi Sakai Kyoto University (Kyoto)

Jae-Ho Yang Catholic University of Daegu (Daegu)

Minghui Zheng Chinese Academy of Sciences (Beijing)

PCB Workshop International Advisory Board

Michael Duffel University of lowa (lowa City)

Helen Hikansson Karolinska Institute (Stockholm)

Bernhard Hennig University of Kentucky (Lexington)

Keri Hornbuckle University of Iowa (Iowa City)

Margaret James University of Florida (Gainesville)

Niklas Johansson Karolinska Institute (Stockholm)

Gabriele Ludewig University of Iowa (Iowa City)

Mirek Machala Veterinary Research Institute (Brno)

Takeshi Nakano Osaka University (Osaka)

Isaac Pessah University of California (Davis)

Larry Robertson University of lowa (lowa City), series organizer
Beatrice Secretan International Agency for Research on Cancer (Lyon)
John Stegeman Woods Hole Center for Oceans and Human Health (Woods Hole)
Peter Thorne University of lowa (Iowa City)
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Scientific Committee

Mehran Alaee National Water Research Institute (Burlington)

Danuta Baratkiewicz Adam Mickiewicz University (Poznan)

Abraham Brouwer BioDetection Systems b.v. (Amsterdam) and University of Amsterdam (Amsterdam)
Carmela Centeno United Nation Industrial Development Organization, UNIDO (Vienna)
Tomasz Ciesielski Norwegian University of Science and Technology (Trondheim)
Adrian Covaci University of Antwerp (Antwerp)

Marianna Czaplicka Institute of Environmental Engineering, PAS (Zabrze)
Michael S Denison University of California (Davis)

Bogdan Dlugogorski Murdoch University (Perth)

Beate Escher Helmholtz Centre for Environmental Research - UFZ (Leipzig)
Heesoo Eun Institute for Agro-Environmental Sciences (Tsukuba)

Jerzy Falandysz University of Gdarsk (Gdarisk)

Peter Fantke Technical University of Denmark (Kongens Lyngby)

Alwyn Fernandes University of East Anglia (Norwich)

Jean-Frangois Focant University of Liege (Liege)

Janusz Golas AGH University of Science and Technology (Krakéw)

Ewa Gregoraszczuk Jagiellonian University (Krakow)

Adam Grochowalski Tadeusz Kosciuszko University of Technology (Krakéw)
Jiang Guibin Research Center for Eco-Environmental Sciences, CAS (Beijing)
Barbara Gworek Institute of Environmental Protection (Warszawa)

Helen Hakansson Karolinska Institute (Stockholm)

Stuart Harrad University of Birmingham (Birmingham)

Ivan Holoubek Masaryk University (Brno)

Yuichi Horii Center for Environmental Science in Saitama (Saitama)

Hisato Iwata Ehime University (Matsuyama)

Allan Astrup Jensen Nordic Institute of Product Sustainability (Copenhagen)
Begoiia Jiménez Institute of Organic Chemistry, CSIC (Madrid)

Niklas Johansson Karolinska Institute (Stockholm)

Kurunthachalam Kannan State University of New York (Albany)

Olie Kees University of Amsterdam (Amsterdam)

Anna Kilanowicz-Sapota Medical University of £6dz (L6dz)

Jolanta Kumirska University of Gdansk (Gdansk)

Paul KS Lam City University of Hong Kong (Hong Kong)

Bruno Le Bizec Agroalimentaire et de I’Alimentation Nantes Atlantique (Nantes)
Danuta Ligocka Nofer Institute of Occupational Medicine (£6dz)

Guorui Liu Research Center for Eco-Environmental Sciences, CAS (Beijing)
Bommanna Loganathan Murray State University (Murray)

Slawo M Lomnicki Louisiana State University (Baton Rouge)

Jan Ludwicki National Institute of Public Health (Warszawa)

Mirek Machala Veterinary Research Institute (Brno)

Rainer Malisch European Union Reference Laboratory for Dioxins and PCBs in Feed and Food (Freiburg)
Daniela Meloni Istituto Zooprofilattico Sperimentale del Piemonte Liguria e Valle d”Aosta (Turin)
Monika Michel Institute of Plant Protection (Poznan)

Hyo-Bang Moon Hanyang University (Ansan)

Takeshi Nakano Osaka University (Osaka)

Tomas Ocelka CEO at E&H services, Inc. (Ostrava)

Jesus Olivero Verbel University of Cartagena (Cartagena)

Jozef Pacyna AGH University of Science and Technology (Krakow)

Jadwiga Piskorska-Pliszczyniska National Veterinary Institute (Putawy)

Larry Robertson The University of lowa (lowa City)
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Martin Rose University of Manchester (Manchester)

Pawel Rostkowski Norwegian Institute for Air Research (Oslo)

Kenneth Sajwan Savannah State University (Savannah)

Shinichi Sakai Kyoto University (Kyoto)

Anna A Stec University of Central Lancashire (Preston)

Takumi Takasuga Ehime University (Matsuyama) and Shimadzu Techno-Research Inc. (Kyoto)
Sachi Taniyasu National Institute of Advanced Industrial Science and Technology (Tsukuba)

Xenia Trier European Environment Agency (Copenhagen)

Magdalena Urbaniak European Regional Centre for Ecohydrology (L6dz)

Wojciech Wasowicz Nofer Institute of Occupational Medicine (L6dz)

Roland E Weber POPs Environmental Consulting (Schwaebisch Gmuend)

Si Wei Nanjing University (Nanjing)

Barbara Wyrzykowska-Ceradini JACOBS Technology, Inc. U.S. EPA RLS Contract Team (Research Triangle
Park)

Nobuyoshi Yamashita National Institute of Advanced Industrial Science and Technology (Tsukuba)
Leo WY Yeung Orebro University (Orebro)

Gang Yu Tsinghua University (Beijing)

Plenary speakers

Monday, August 27

Beate Escher (Helmholtz Centre for Environmental Research - UFZ, Leipzig): “Bioanalytical tools for the
assessment of mixtures of organic micropollutants in water, sediment, biota and people”.

Tuesday, August 28
Kurunthachalam Kannan & Nobuyoshi Yamashita

(State University of New York, Albany & National Institute of Advanced Industrial Science and
Technology, AIST, Tsukuba): “An update on legacy and emerging perfluoroalkyl substances”.

Wednesday, August 29

Keri Hornbuckle (The University of lowa, Iowa City): “Emissions of Legacy and non-Legacy PCB
congeners to air of homes and schools”;

Larry Robertson (The University of lowa, Iowa City): “Hepatic effects of halogenated biphenyls”.
Thursday, August 30

Richard Hull

University of Central Lancashire (Preston): “The effect of fire retardants on smoke toxicity”.
Friday, August 31

Martin Rose (Manchester University, Manchester): “Dietary exposure, risk assessment and regulation for
legacy and emerging POPs”.
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Students symposium ¢ Saturday, August 25 ¢ Auditorium Maximum - Jagiellonian University

e All POPs and pseudo-POPs ¢ Pawel Jarosiewicz, Malgorzata Medyk, Elzbieta Mierzejewska, Patricia N
Omo-Okoro, Martyna Saba, Martin Sharkey, Andrew DW Tongue, Nina Wemken ¢ (advisor * Mehran
Alaee)

10th International PCB Workshop - August 27 - 30 * Q Plus Hotel Krakéw

Sessions

e Stockholm Convention, Sources, Exposures, Inventories and Actions to Reduce Exposures ¢ Niklas
Johansson, Keri Hornbuckle

* Evolving approaches to assessing exposures and health risks from environmental chemical mixtures ©
Geniece Lehmann, Mattias Oberg

* Novel Studies on PCB Toxicity and Mechanisms Action * Mirek Machala, Michael Duffel

* PCB Regulations for Health Protection: Recent Actions, Ongoing Initiatives, and Future Perspectives °
Helen Hékansson, Vince Cogliano

38th International Symposium on Halogenated Persistent Organic

Pollutants - August 27 - 31 ¢ International Conferences and Entertainment (ICE) Center Krakow /
Auditorium Maximum - Jagiellonian University

Sessions - special

¢ Biodetection Methods for POPs and Related Food and Environmental Contaminants ¢ Daniela Meloni,
Kenneth Sajwan

* European Food Safety Authority Special Session: EFSA Risk Assessments of Persistent Organic Pollutants
in Food and Feed ¢ Ron L Hoogenboom, Tanja Schwerdtle

e Environmental Persistence, Analytical Methods and Risk of Human and Veterinary Pharmaceuticals and
Personal Care Products that can act as pseudo-POPs ¢ Beate Escher, Jolanta Kumirska

* Legacy and Emerging Fluorinated Organic Compounds-Update ®* Nobuyoshi Yamashita,
Kurunthachalam Kannan, Leo WY Yeung

* Progress in Industrial Technology and Sustainable Chemistry to Phase out and Control POPs * Roland
Weber, Allan A Jensen
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Sessions

* Abiotic Environmental Compartments ¢ Magdalena Urbaniak, Takashi Nakano
e Advances in Environmental Forensics ¢ Stephen Mudge, David Megson

* An Analytical Update for Dioxins and Related Halogenated Compounds ¢ Jean F Focant, Pawel
Rostkowski

* Biochemistry and Toxicology of POPs ¢ Jae-Ho Yang, Anna Kilanowicz-Sapota
* Biomonitoring and Levels: An Update and Obesogens * Bruno Le Bizec, Heesoo Eun

* Contaminated Sites - Cases, Remediation, Risk and Management ¢ Barbara Wyrzykowska-Ceradini, Ivan
Holoubek

* Dioxins and other POPs in Vietnam and humans after Agent Orange * Teruhiko Kido, Arnold Schecter

* Ecotoxicology and Environmental Toxicology of POPs ¢ Hisato Iwata, Minghui Zheng, Jesus Olivero
Verbel

* Emission, Control and Cleanup ° Shin-ichi Sakai, Marianna Czaplicka

* Endocrine Disruption: Biochemical and Molecular Mechanisms ¢ Ewa Gregoraszczuk, Mike Denison

* Endocrine Disruption: Tyroidogenicity, Exposure and Health © Ake Bergman, Patrik Andersson

* Endocrine Disruption: Multi-models, Mixtures, and Translation * Tom Muir, Marike M Leijs

* Environmentally Persistent Free Radicals ¢ Bogdan Dlugogorski, Slawo Lomnicki

* Epidemiology ¢ Paul KS Lam, Jesus Olivero Verbel

* Exposure - Food Chain, Maternal, Indoor, Occupational and Accidental ¢ Stuart Harrad, Paolo Brambilla

* Exposure - POPs in Pets and their applicability as Models for Human Health ¢ Jana Weiss, Hazuki
Mizukawa

* Fate and Behavior of Volatile Methylsiloxanes in the Environment ¢ Yuichi Horii, Nicholas Warner
* Halogenated PAHs and PAHs ¢ Guorui Liu, Yuichi Miyake

* Legacy and Emerging Flame Retardants: Environmental Levels and Human Exposure ¢ Gang Yu,
Adrian Covaci

* Legacy and Emerging Flame Retardants: Metabolism and Toxicokinetics ®* Mohamed Abdallah,
Malarvannan Govindan

* Legacy and Emerging Flame Retardants: Identification, New Analytical Methods and Application
Mehran Alaee, Georg Becher

¢ Levels in Human Foods and Animal Feeds ¢ Rainer Malisch, Barbara Gworek

* Mechanisms of Formation and Destruction of Halogenated Dioxins, PAHs, Biphenyls and Similar
Compounds ¢ Olie Kees, Mohammednoor Altarawneh
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* Non-target Screening - Multimedia Analysis ¢ Si Wei, Hyo-Bang Moon
* Organometallic Contaminants ¢ Danuta Baratkiewicz, Wociech Wasowicz
* Persistent Biocides and Pesticides * Bommanna G Loganathan, Monika Michel

¢ Polychlorinated Naphthalenes and Chlorinated Paraffins (PCNs/CPs) ¢ Alwyn Fernandes, Vladimir
Nikiforov

* POPs and Emerging Contaminants in Developing Countries ¢ Karla Pozo, * Bondi Gevao
* POPs and Emerging Contaminants in Urban Environment ¢ Hayley Hung, Zheng Peng

* POPs in Polar, Circumpolar and Alpine Regions * Begofia Jiménez, Simonetta Corsolini, Tomasz
Ciesielski, Igor Eulaers

* QAQC of POPs Analysis - Recent ISO and National Standards ¢ Sachi Taniyasu, Bommanna G
Loganathan

* Risk Assessment and Risk Management ¢ Martin Rose, Jan Ludwicki
* Sampling, Preparation and Determination * Anna A Stec, Takumi Takasuga
* Sources, Fate, Transport, Modelling and Inventories * Heidi Fiedler, Jiang Guibin

* Strategy for a Non-Toxic Environment: Addressing Persistence ® Xenia Trier, Peter Fantke
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Thank You to All of our Great Sponsors, Patronages, Exhibitors and Media Covers
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BIODETECTION METHODS FOR POPs AND RELATED FOOD AND ENVIRONMENTAL
CONTAMINANTS (S 1)

Behnisch PA, Besselink H, Alygizakis N, Slobodnik J, Brouwer A: Effect-based screening of contaminants
in effluents from waste water treatment plants in the Danube river basin
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Pan G, Wei S: Identification of endocrine disruptors in source water using effect directed analysis and reduced
zebrafish transcriptome

Schaechtele A, Kraetschmer K, Schill S, Malisch R: Evaluation of the EURL proficiency test results on the
determination of dioxin-like compounds by bioanalytical screening methods

Schafberg M, Lau AE, Krauss UR, Brockmeyer B: Towards a cost-effective and rapid toxicological screening
method for organic contaminants in marine matrices using HPTLC-bioluminescence detection with Aliivibrio
fischeri

Sugihara K, Kawabata K, Sanoh S, Kitamura S, Ohta S: Photodegradation of PPCPs in the aquatic
environment by sunlight and UV, and the expression of ecotoxicity

Vandermarken T, Boonen I, Gryspeirt C, Van Den Houwe K, Denison MS, Goeyens L, Van Hoeck E,
Elskens M: Estrogenic activity in dry food simulants: chemical migration from paperboard packaging
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EUROPEAN FOOD SAFETY AUTHORITY SPECIAL SESSION: EFSA RISK ASSESSMENTS OF
PERSISTENT ORGANIC POLLUTANTS IN FOOD AND FEED (S 2)

Mackay K: EFSA’s risk assessment on persistent organic pollutants

Schwerdtle T: PFOS/PFOA in food: Main conclusions of the EFSA risk assessment

Barregard L: PFOS/PFOA in food: Use of epidemiological data for the EFSA risk assessment

Haug L: PFOS/PFOA in food: Human biomonitoring

Schwerdtle T: EFSA’s approach for PFASs other than PFOS/PFOA

Hoogenboom R: Dioxins in food and feed: Transfer and risks of PCDD/Fs and DL-PCBs in farm animals
Knutsen H: Dioxins in food and feed: Adverse effects of PCDD/Fs and DL-PCBs in humans and revising the TWI

Hoogenboom R: Dioxins in food and feed: Exposure assessment and human levels of PCDD/Fs and DL-PCBs
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ENVIRONMENTAL PERSISTENCE, ANALYTICAL METHODS AND RISK OF HUMAN AND
VETERINARY PHARMACEUTICALS AND PERSONAL CARE PRODUCTS THAT CAN ACT AS
PSEUDO-POPs (S 3)

Abdallah MA, Nguyen KH, Ebele JA, Atia NN, Ali HR, Harrad S: A single run, rapid polarity switching
method for analysis of 30 pharmaceuticals and personal care products in waste water using Q-Exactive+ Orbitrap:
application to EQyptian surface water

Apel C, Tang ], Joerss H, Ebinghaus R: Organic UV stabilizers in the coastal and marine environment of
Europe and China

Debler F, Koetke D, Gandrass J: An automated SPE method for pharmaceuticals in coastal waters
Duan L, Zhang Y, Wang B, Yu G: Occurrence and spatiotemporal distribution of pharmaceutically active
compounds (PhACs) at Beiyun River in Beijing, China: 2013-2017

Hung H, Wong F, Shunthirasingham C, Alaee M, Bisbicos T, Pacepavicius G, Smyth SA, Teslic S,
Broad K, Marvin C, Jia J, Brown M, Pajda A, Alexandrou N, Luk E, Jantunen L: Wastewater treatment
plants as a source of synthetic musks in the Great Lakes Region

Jiang X, Huang J, Qu Y: Occurrence, removal and risk assessment of PPCPs in drinking water plants

Kademoglou K, Melymuk L, Klanova: Risk-based prioritisation of endocrine disrupting chemicals (EDCs)
present in personal care products

Kumirska J: Selected analytical challenges and new approaches in the preparation of samples for the determination
of pharmaceuticals in environmental matrices

Nishino T, Kato M, Tojo T, Matsumura C, Hasegawa H, Miyawaki T: Risk assessment of pharmaceutical
chemicals in the rivers in Tokyo, Japan

Van Overmeire I, Vrijens K, Nawrot T, Van Nieuwenhuyse A, Van Loco J, Reyns T: Determination of
endocrine disrupting compounds in human placenta by UPLC-ESI-MS/MS: a preliminary study on parabens,
bisphenols and alkyl phenols

Praveenkumarreddy Y, Balakrishna K, Uegaki R, Akiba M, Guruge KS: Preliminary studies on temporal
variations of antibiotics in sewage treatment plants in South India

Rauseo J, Barra Caracciolo A, Ademollo N, Cardoni M, Di Lenola M, Gaze WH, Stanton I, Grenni P,
Pescatore T, Spataro F, Patrolecco L: Degradation of the sulfamethoxazole antibiotic in an agricultural soil

Rauseo ], Spataro F, Ademollo N, Pescatore T, Patrolecco L: Pharmaceuticals and endocrine disrupting
compounds (EDCs) in the Tiber River (Rome, Italy)

Styszko K, Castrignano E, Kasprzyk-Hordern B, Lechowicz W, Zuba D: Drug biomarkers in wastewater
from Krakow agglomeration

Zhang Y, Duan L, Wang B, Yu G: Sewage epidemiology study of antibiotics in flu season in Beijing

Zhao G, Zhou H: Occurrence of pharmaceuticals and personal care products in Baiyangdian Lake
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LEGACY AND EMERGING FLUORINATED ORGANIC COMPOUNDS - UPDATE (S 4)

Aro R, Eriksson U, Kidrrman A, Chen F, Wang T, Yeung LWY: Per- and polyfluoroalkyl substance (PFAS)
homologue profiles, including ultrashort-chain compounds, and extractable organofluorine (EOF) in wastewater
treatment plant effluent and sludge from Nordic countries

Bjornsdotter MK, Yeung LWY, Kidrrman A, Ericson Jogsten I: Ultra-short-chain perfluoroalkyl substances
(PFASs) including trifluoromethanesulfonic acid (TFMS) in environmental waters

Bonnet BF, Barck-Holst E, Andersson H, Ahrens L: Mass flow and fate of per- and polyfluoroalkyl substances
in a landfill

Coggan TL, Kolobaric A, Walton F, Szabo D, Moodie D, Clark BO: Investigation of the levels of per- and
polyfluoroalkyl substances (PFAS) and PFAS precursor compound (PreFAS) contribution in aqueous matrices
from Australian WWTPs

Drage DS, Wemken N, Abdallah M, Harrad S, Coggins M: Concentrations of perfluoroalkyl substances in
drinking water, indoor air and dust in Ireland: Implications for human exposure

Ericson Jogsten I, Styliano M, Majdak K, Stahl P, Olsson P-E, Jass J: Microbial binding of perfluoroalky!
substances (PFASs)

Eun H, Yamazaki E, Taniyasu S, Yamashita N: Assessment of perfluoroalkyl substances (PFASs) in open field
vegetables

Fredriksson F, Yeung LWY, Karrman A, Eriksson U: Comparison of per-/polyfluorinated substances profiles
and levels in bird eggs from South Africa and Nordic countries

Fu]JJ], Gao K, Liu X, Zhang AQ, Song MY, Jiang GB: Association between the placental transfer efficiencies
and dissociation constant of serum-PFAS complexes

Fujii Y, Haraguchi K, Kato Y, Ohta C, Koga N, Kimura O, Endo T, Harada KH, Koizumi A: Edible fish
is a source of human dietary exposure: perfluorinated alkyl acids in Pacific cods from North Pacific Ocean

Gebbink WA, van Leeuwen SPJ], Boon, PE, Mengelers, MJB: Contamination of local vegetable gardens with
GEnX and PFOA near a fluorochemical production plant in the Netherlands

Joerss H, Apel C, Ebinghaus R: Occurrence and distribution of legacy and emerging per- and polyfluoroalkyl
substances (PFASs) in surface waters and sediments of the German North and Baltic Seas
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Preliminary validation studies on ACF passive sampler for PCDD/Fs and PCBs in
water

Cerasa M12, Mosca S!, Budonaro Al, Guerriero E!, Rotatori M1, Bacaloni A2

ICNR - IIA, Monterotondo, Rome, Italy, 00015, marina.cerasa@iia.cnr.it; 2Sapienza Universita di Roma, Roma,
Italy, 00185

Introduction: Hydrophobic pollutants as polychlorinated biphenyls (PCBs), polychlorinated dibenzo-
p-dioxins (PCDDs) and dibenzofurans (PCDFs) have frequently been identified in several matrices of
aquatic ecosystems (I-3. The knowledge of the actual concentrations of these pollutants is essential for
integrated water quality management. Due to their very low, but toxicologically relevant levels in
natural waters, direct determination of their concentrations is difficult with common analytical
techniques.

Several passive samplers such as polyoxymethylene strips®?, silicone rubber®®, low density
polyethylene (LDPE)”, and semi-permeable membrane devices (SPMDs)®° have been commonly used
in monitoring of organic compounds in aquatic environment (1°. Nowadays, activated carbon fiber
(ACFs) are widely used in different sectors for their adsorptive capacity in pollutants abatement systems.
Thanks to their large specific surface area (S5SA) and porosity evenly distributed on the surface, ACFs
have a reversible mass transfer (adsorption/desorption). Moreover, the material is lightweight (low
density per m?), itis wrapped in different textiles (easy to handle) and it is fireproof (1.

In this paper, preliminary validation studies for a passive sampler based on ACF for organic chlorinated
pollutants in water are presented. The ACF passive sampler in water is assessed using efficiency
required in EPA 1613B and EPA 1668B standard methods (1213,

Materials and Methods: Chemicals and reagents; Internal 13Cyo-labeled standards WP-LCS, WP-ISS, EPA-
1613LCS, EPA-1613ISS (Wellington Labs) were purchased from Chemical Research 2000. For chemical
analysis, acetone, toluene, dichloromethane (DCM) were purchased from Romil. Water samples were
collected from the Rome supply system managed by ACEA with an average conductivity of 546 uS/cm
at20 Cand a TOC of 0.6 mg C/L.

Passive sampler: A commercial ACF with a certified SSA > 2000 m?/g and a thickness of 1.5 mm, was
used. The BET surface area analysis yield a real SSA of ~ 2500 m2/g and a micro porosity with a pores
diameter of ~ 60 nm. An ACF of 8x5 cm (0.56  0.02 g) square was inserted in a cellulose bag filter, pre-
washed in DCM, and a cord of inert material was tied to the bag in order to suspend it in the water
sample.

Clean-up and analysis: The clean-up consisted of a multilayer silica column (extract eluted with hexane)
and an alumina micro column to separate PCDD/Fs from dl-PCBs. The eluted were concentrated and
added with 13Cjp-labelled syringe standards (WP-ISS and EPA1613-ISS for PCBs and PCDD/Fs,
respectively). The instrumental analysis were performed by a triple quadrupole gas
chromatograph/mass spectrometer (Trace 1310 GC/TSQ 8000 Evo, Thermo); the chromatographic
separation were performed by a DB-XLB column (60 m x 0.25 mm, 0.25 pm 1.D., Agilent J&W) (14,

Results and Discussion: A suitable amount of WP-LCS and EPA-1613LCS standards are diluted to 5
mL of acetone and this standard solution spiked into a glass tank containing 24 L of tap water. The
sample is shocked and left to stand for 24 h before the sampling, as to grant a uniform distribution of
standard between water and suspended particulate matter.

An inert magnetic stirrer (40 mm x 5 mm E.D.) is added in the tank, and it is spinning at 300 rpm, in
order to simulate a continuous mixing. The sampling lasted 48 h, an excess time, with the aim to study,
in the future, adsorption kinetics and optimize sampling time. At the end of the sampling, the ACF was
Soxhlet extracted with toluene for 36 h. Liquid /liquid extraction (LLE) was considered as the “reference”
method, so at the same time, 24L water sample is extracted by dichloromethane. Due to the large volume,
the sample was L/L extracted in 3 L aliquots, in a funnel with three times 300 mL of dichloromethane.
The extracts (both from Soxhlet and from LLE) were then subjected to cleanup procedure and GC/MS
analysis, as described in the previous section.
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Method performance of the ACF sampler was assessed comparing percentage recoveries of the labeled
compounds spiked in the water sample with the corresponding recovery tables in EPA 1613b and 1668b
methods. Figures 1 and 2 show the percentage recoveries of 13Cy-labeled compounds WP-LCS and EPA
1613-LCS for both PCBs and PCDD/Fs, respectively, of the two extraction methods.

4 N

PCDD/F

mACF
ELLE

- J

Figure 1. Comparison of percentage recoveries of 3Cy;-labeled compounds EPA 1613-LCS.
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Figure 2. Comparison of percentage recoveries of 3Cy;-labeled compounds WP-LCS.

As it can be seen from the figures, recoveries are within the limits of EPA methods (25-150%). In general,
ACF shows same recoveries or even higher than LLE.

Conclusions: The study showed that ACF responds positively to the range required by the method and
shows a higher efficiency compared to the method taken as a reference. A study of this type opens the
door to new tests designed to ascertain what is the breakthrough limit of the material and possibly of
thinking enables the realization of passive samplers in water (e.g., rivers) averaged over time. Each
sample needs to go through the enrichment and purification phases. The ideal is to be able to carry out
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the two phases simultaneously in order to reduce analysis times and costs. In the future, the aim is to
carry out a selective extraction of PCBs and PCDD/Fs or a decrease by oxidation of interfering directly
on the trap of enrichment of the analytes. In addition, compared to the method taken as reference (liquid
liquid extraction), the enrichment of a passive in ACF and the consequent method of extraction and
purification is less laborious and time-consuming.
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