September 8-12 / 2024

BOOK OF
ABSTRACTS



ORGANIZER

Main organizer

European Membrane Society

Local organizer

CZEMP, The Czech Membrane Platform

CZEMP

The conference is held under the auspices of Liberec region and
under the auspices of Confederation of Industry of the Czech
Republic

y S SVAZ PROMYSLU A DOPRAVY
ral EESKE REPUBLIKY




Scientific committee

Lubos Novak
Honorary Chairman
MEGA, Czechia

Enrico Drioli
Honorary Chairman
Emeritus professor at the University of Calabria, Italy

Pavel 1zak

Head of Scientific Committee

Institute of Chemical Process Fundamentals of the Czech Acad-
emy of Sciences / University of Chemistry and Technology
Prague, Czechia



Aamer Ali
Aalborg Universitet, Denmark

Jason E. Bara
The University of Alabama, Tuscaloosa, AL, USA

Mihail Barboiu
IEM Montpellier, France

Georges Belfort
Rensselaer Polytechnic Institute, USA

Michal Bodzek
Institute of Environmental Engineering, Polish
Academy of Science, Poland

Karel Bouzek
University of Chemistry and Technology Prague,
Czechia

Miroslav Bleha
UMCH Praha, Czechia

Marek Bobak
MemBrain s.r.o., Czechia

Cristiana Boi
University of Bologna, Italy

Carla Brazinha
Universidade Nova de Lisboa, Portugal

LibuSe Brozova
Institute of Macromolecular Chemistry, Prague,
Czechia

Peter Budd
The University of Manchester, UK

Jitka Chromikova

VSB - Technical University of Ostrava, Czechia
Jan Cizek

Institute of Chemical Process Fundamentals of
the CAS, Czechia

Joao Crespo
Universidade Nova de Lisboa, Portugal

Enrico Drioli
Institute on Membrane Technology, CNR-ITM,
Rende, Italy

Mikel Duke
Victoria University, Melbourne, Australia

Lukas Dvorak
Technical University Liberec, Czechia

Eric Favre
Université de Lorraine, Nancy, France

Alberto Figoli
ITM CNR, Italy

Vlastimil Fila
University of Chemistry and Technology Prague,
Czechia

Viatcheslav Freger
Technion - Israel Institute of Technology, Haifa,
Israel

Karel Friess
University of Chemistry and Technology Prague,
Czechia

Alessio Fuoco
Institute on Membrane Technology, CNR-ITM,
Rende, Italy

Lidietta Giorno
Institute on Membrane Technology, Rende, Italy

Michael Guiver
Tianjin University, China

Silvie Heviankova
VSB - Technical University of Ostrava, Czechia

Johannes Carolus Jansen
The National Research Council, Italy

Irshad Kammakakam
School of Sciences and Humanities, Nazarbayev
University, Astana, Kazakhstan

Roni Kasher
Ben-Gurion University of the Negev, Israel

Juraj Kosek
University of Chemistry and Technology Prague,
Czechia

Tomas Kotala
MemBrain s.r.o., Czechia

Udo Kragl
University of Rostock, Germany

Petr Kfizanek
MemBrain s.r.o., Czechia

Joanna Kujawa
Nicolaus Copernicus University in Torun, Poland



Wojciech Kujawski
Nicolaus Copernicus University in Torun, Poland

Young Moo Lee
Hanyang University, Seoul, Korea

Kang Li
Imperial College London, UK

Frank Lipnizki
Lund University, Sweden

Andrew Livingston
Queen Mary University of London, UK

Petra Malikova
VSB - Technical University of Ostrava, Czechia

Petr Mikulasek
University Pardubice, Czechia

Némestothy Nandor
University of Panonia, Hungary

Ivo Nezbeda

Institute of Chemical Process Fundamentals
of the CAS, Czechia

Kitty Nijmeijer

Eindhoven University of Technology, Nether-
lands

Richard D. Noble
University of Colorado, Chemistry Dept., USA

Lubos Novak
MEGA, Czech Republic

Martin Paidar
University of Chemistry and Technology Prague,
Czechia

Ho Bum Park
Hanyang University, Seoul, Korea

Zuzana Petrusova
Institute of Chemical Process Funhdamentals of
the CAS, Prague, Czechia

Ingo Pinnau
KAUST, Kingdom of Saudi Arabia

Carla Portugal
Universidade Nova de Lisboa, Portugal

Hannah Roth
University of Twente, Netherlands

Adham Samer
ConocoPhillips, USA

Nam SangYong
Gyeongsang National University, Korea

Andrea Schifer
Institute for Advanced Membrane Technology,
Germany

Thomas Schafer
University of the Basque Country, Spain

Ho Kyong Shon
University of Technology Sydney, Australia

Anna Siekierka
Wroclaw University of Science and Technology,
Poland

Zdenék Slouka
University of Chemistry and Technology Prague,
Czechia

Petr Stanovsky
Institute of Chemical Process Fundamentals of
the CAS, Czechia

Gyorgy Szekely
King Abdullah University of Science and Tech-
nology, Saudi Arabia

Marek Sir
University of Chemistry and Technology Prague,
Czechia

Milan Sipek
University of Chemistry and Technology Prague,
Czechia

Ji¥i Skvara
Institute of Chemical Process Fundamentals of
the CAS, Czechia

Elena Tocci
Institute on Membrane Technology, Rende, Italy

Robert Valek
MemBrain s.r.o., Czechia

Ondfrej Vopicka
University of Chemistry and Technology Prague,
Czechia



Executive organizing committee
Svétlana Adamova, MEGA, Czechia

Head of Organizing Committee

Blanka Kostalova, CZEMP, Czechia

Miroslav Strnad, CZEMP, Czechia

Jan Barton, CZEMP, Czechia

Ondfej Toral, MEGA, Czechia

Rudolf Kinc, AMCA, Czechia

Pavel 1zak, Institute of Chemical Process Fundamentals of the
CAS / UCT, Czechia

International organizing committee

Anthony Szymczyk, CNRS - Université de Rennes, France

Elena Tocci, Institute on Membrane Technology, Rende, Italy

Contacts

CZEMP Sé

Czech Membrane Platform

Ceskda membranova platforma, z.s.
Manesova 1580, 470 01 Ceska Lipa, Czechia
Phone +420 724 865 177

Email conference@czemp.cz

Secretariat of the conference

Ty

AMCA, spol.sr.o.

Academic and Medical Conference Agency
Vysehradska 320/49, 128 00 Praha 2, Czechia
Phone +420 221 979 351

Email amca@amca.cz



Modelling of colloidal fouling in electro-membrane processes
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Introduction. Fouling is one of the main hurdles that hinders the performance of membrane-based
processes. It is defined as the formation of an additional layer on membrane surfaces or spacers. Different
types of fouling have been classified in the literature, such as bio-, colloidal and organic fouling. Colloidal
fouling is often one of the most affecting phenomena in electro-membrane processes. Colloidal fouling is
the attachment of suspended charged solid particles, with size lower than 1 um. Few works have been
presented in the literature to describe the colloidal fouling phenomena in electro-membrane processes. De
Jaegher et al. [1] developed a neural network-based model to describe fouling, although a simplified fluid
flow description inside the channel was adopted. In this work, a simulative platform for the prediction of
colloidal fouling phenomena in electro-membrane-based systems is introduced. A Computational Fluid
Dynamics (CFD) model, able to solve flow field and mass transfer inside spacer-filled channels, was coupled
with an ad-hoc developed 3-D modelling tool able to quantify colloids deposition rate.

Methodology. A fluid channel bounded by two membranes was the numerical domain. Flow field and mass
transfer were solved by the finite volume method implemented in the Ansys®-CFX 23 software. To reduce
computational costs, the “unit cell approach” was adopted, thus considering only a periodic portion of the
whole channel [2]. Wall shear stresses and salt concentration data were the outcomes of the CFD
simulations. Data were used as input for fouling prediction. Specifically, the deposition rate and the
migration transport of colloids were computed by an in-house 3D code implemented in the Matlab®
software. Salt concentration was used to determine the deposition rate of colloids [1], while wall shear
stresses values provided information regarding the probability of attachment of the colloids. The predicted
fouling layer was then transported into the CFD model to take the fouling layer growth into account:
a pseudo-solid phase was imposed in the regions where fouling was predicted, thus altering the fluid
channel geometry and eventually the fluid flow conditions. Simulations (coupled CFD-fouling interactions)
ended when the final simulation time was reached. The performance of the developed simulative platform
was tested by simulating the same Electrodialysis (ED) unit investigated by Guo et al [3].

Results and discussion. Numerical predictions of the simulative platform were compared to experimental
data reported by Guo et al. [3]. The authors investigated the impact of colloidal fouling growth in an ED unit
considering current density from 20 to 30 A/m? and adopting an anion polyacrylamide (APAM) compound
with concentrations up to 300 mg/L to accelerate fouling growth phenomena. Numerical results of the
coupled CFD-fouling model were used to estimate ohmic resistance of the ED unit. Numerical data were
compared to experimental ones. A very good agreement between numerical and experimental ED unit
resistance as function of time was observed. However, due to complex nature of fouling, some
discrepancies were observed due to the numerous phenomena occurring in real applications that were not
considered by the model. The developed model was also able to provide pressure drops estimation due to
fouling layer formation. Model predictions allow a deeper understating of the impact of fouling phenomena
on the operating costs and operating parameters of electro-membrane-based units. Therefore, the model
represents a useful tool for process control and optimization.
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