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Dr.ir. P.M. (Maarten) Biesheuvel

Webpage: www.wetsus.nl/maartenbiesheuvel
Google Scholar: https://bit.ly/2tiyiEc
ORCID: 0000-0002-5468-559X

Principal Scientist at Wetsus, European Centre of Excellence for
Sustainable Water Technology, Leeuwarden, The Netherlands.

Scientific interests: chemical and electrochemical engineering; ion-
exchange membrane processes; porous electrode theory; electric
double layer phenomena; capacitive deionization, reverse osmosis.

Scientific activities

Author of two graduate-level textbooks: P.M. Biesheuvel and J.E. Dykstra, “Physics of Electrochemical
Processes,” ISBN:9789090332581 (2020); P.M. Biesheuvel and J.E. Dykstra, “Introduction to Physics
of Electrochemical Processes,” ISBN:9789090341064 (2021). Both books are Open Access and
available at www.physicsofelectrochemicalprocesses.com.

Coordinator of the Wetsus theme Advanced Water Treatment (total R&D program budget ~ 1.0 M€/yr).
In the theme university and industrial partners collaborate in research by PhD students and postdoctoral
fellows. Company membership includes: Evides, Vitens, Oasen, Dunea, PWN, WLN.

At Wetsus, | collaborate with students and colleagues in the field of reverse osmosis, electrodialysis,
capacitive deionization and electrochemical processes. | chair the two-monthly “themacoordinatoren-
overleg” (25 members).

On behalf of University of Twente | teach the course Chemical Reactor Design in the MSc program
Water Technology. | am responsible for course material, teaching, and examination. (Since Nov. 2011).

Within the Wageningen University MSc course “Enviromental Electrochemical Engineering,” | provide
guest lectures on Reverse Osmosis, and on Cost-Benefit Analysis (from April 2021).

Member editorial board Desalination (from January 2015; journal impact factor 7.1, 2019).
Member working group Electrochemie, Dutch Royal Society of Chemistry, KNCV (Since April 2013).
National delegate on behalf of the Vereniging voor Nederlandse Proces-technologen (NPT), in the

Working Party Electrochemical Engineering of the European Federation of Chemical Engineering
(EFCE-EE) (Since March 2013).

Founding chairman of the international working group on Capacitive Deionization & Electrosorption
(CDI&E), established May 2014. Members of the working group are CDI&E-scientists from Europe (2),
Middle-East (2), Asia (4) and USA (2). Chair of the CDI&E working group May 2014 — May 2015; now
serve as honorary secretary.

Member, International Working Group Physics of Membrane Processes (Since Jan. 2017).

Member, International Advisory Board of ELKIN — international symposium on electrokinetic
phenomena (Since Sept. 2017).
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Academic advisorship role

Postdoctoral fellows

Dr. Li Zhang (2018-2020) — Wetsus.

Dr. Matthijs de Winter (2016-2017) — Wetsus, Utrecht University.
Dr. Michele Tedesco (2015-2016) — Wetsus.

Dr. Slawomir Porada (2015-2016) — Wetsus, University of Twente.
Dr. Michiel van Soestbergen (2012) — Wetsus.

PhD students

Sebastian Castafio - Wageningen University. Primary advisor: Dr. J.E. Dykstra.

Edward Kimani — University of Twente.

Kaustub Singh (2017-2021) — Wageningen University. Primary advisor: Dr. L.C.P.M. de Smet.
Ettore Virga (2017-2021) — University of Twente. Primary advisor: Dr. W.M. de Vos.

Janneke Dickhout (2014-2018) — University of Twente. Primary advisor: Dr. W.M. de Vos.

Jouke Dykstra (2013-2017) — Wageningen University, 7 publications.

Taeyoung Kim (2014) — Visiting PhD student National University Seoul, 1 publication.

Slawomir Porada (2009-2013) — PhD defense 22/11/2013, Wrocwaw University, 6 publications.
Ran Zhao (2009-2013) — PhD defense 10/09/2013, Wageningen University, 6 publications.
Michiel van Soestbergen (2007-2011) — PhD defense 04/03/2011, Delft University, 6 publications.

MSc students - thesis

Kaiyue Li (2021-22) — Co-advise with dr. J.E. Dykstra

Marko Prani¢ (2020-21) — Co-advise with dr. S. Porada. Two publications.

Edward Kimani (2019-2020)

Sebastian Castafio (2019-2020)

Pauline Gasquet (2018-2019) — Publication ES&T Lett. (2019)

Jennifer Benavides (2018-2019) — Co-advise with dr. J.E. Dykstra

Aymar de Lichtervelde (2016-2017) — Co-advise with dr. A. ter Heijne. Publ. Phys Rev Appl. (2019)
Yaeli Oren (2016-2017) — Publication in Phys. Rev. Applied (2018)

Geert Franken (2016-2017) — Co-advise with J.E. Dykstra

Marije Struijs (2015-2016) — Co-advise with J.E. Dykstra

Gijs Doornbusch (2014-2015) — Publication in J. Mater. Chem. A (2016)

Tania Mubita (2014) — Co-advise with J.E. Dykstra. Publication in Electrochim. Acta (2018)
Jouke Dykstra (2012-2013) — Co-advise with dr. A. ter Heijne. Publication in Phys. Rev. E (2014)

MSc students - internship

Qian Jia (2018) — AquaBattery

Marije Struijs (2016) — Karlsruhe Institute of Technology

Morten Jogi (2016) — Technion Israel Institute of Technology

Gijs Doornbusch (2015) — Technion Israel Institute of Technology
Tania Mubita (2015) — Dow Terneuzen

Jouke Dykstra (2013) — INM Saarbricken

BSc students - thesis

Pieter Bart Peters (2016) — Utrecht University. Publication in Phys. Rev. E (2016)

Examination role (for students not mentioned above)

2019 MSc thesis: Bernard Bos, Shangeetha Mahendran
2020 MSc thesis: Indah Puspita
Yearly examination of students Chemical Reactor Design (15-25 students)



Scholarships and awards

2021 Top 30,000 in Stanford University list of influential scholars. The total list of approx. 150,000
scholars is argued to be top 2% in career-long citation impact (data freeze May 2020).

2019 Outstanding Reviewer, RSC Environmental Science: Water Research & Technology.

2018 Highly Cited Researcher (Clarivate Analytics, Web of Science, www.hcr.clarivate.com). Based
on overall citation performance and number of top 1% papers, included in 6000 person list (worldwide,
all fields) of researchers with exceptional cross-field research performance and elite status. Highly Cited
Researcher are “identifed as] that small fraction of the researcher population that contributes
disproportionately to extending the frontier and gaining for society knowledge and innovations that make
the world healthier, richer, sustainable, and more secure.” Link to full report

2018 Selection for Milestone Article in APS Physical Review E 25" Anniversary Milestones. Our
paper “Nonlinear dynamics of capacitive charging and desalination by porous electrodes” was selected
as the milestone article for the year 2010 for our “important contribution to the field”. link

2015 ES&T Letters Best Paper Award

2013 Excellence in Review Award Environmental Science & Technology.

2005-2006 Fellowship of the Alexander von Humboldt foundation (30 k€) for research at the MPI
Colloids and Interfaces, Germany. The AvH Foundation “sponsors exceptionally qualified scientists [...]

to target [...] the academic elites of tomorrow [...] to win them over as partners for Germany.”

2002-2005 VENI-fellowship (NWO-CW, 200 k€). The VENI-scheme is directed at “outstanding young
individuals of outstanding talent and originality who have a great enthusiasm for the conduct of
challenging, ground-breaking research.”

Journal refereeing activities

year Number of reports

2020 46
2019 59
2018 64
2017 65
2016 88
2015 77
2014 63
2013 53

Most frequent journals: Phys. Rev. Lett., Phys. Rev. E, Electrochimica Acta, Desalination, Sep. Purif.
Techn., Energy & Environm. Sci., ES&T Lett., ES&T, Water Research, ACS Mater. & Interf., J. Colloid
Interface Sci., J. Membrane Sci., J. Electrochem. Soc.
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Present and former collaborations

Mr. Marko Prani¢, Wageningen University.

Mr. Edward Kimani, University of Twente.

Mr. Sebastian Castafio, Wageningen University.

Prof.Dr. Menachem Elimelech, Yale, USA.

Dr. Eric Guyes, Technion, Israel.

Dr. Jaewuk Ahn, Seoul National University.

Mr. Kaustub Singh, Wageningen University.

Prof.Dr. Louis de Smet, Wageningen University.

Prof.Dr. Jeyong Yoon, Seoul National University, South-Korea.
Dr. Tania Mubita, Wageningen University & Research.

Dr. Ettore Virga, Wetsus.

Dr. Li Zhang, Bosch,China.

Dr. Bastiaan Blankert, KAUST, Saudi-Arabia.

Prof.Dr. Walter van der Meer, University of Twente, Oasen.
Yaeli Oren, MSc, Ben-Gurion University of the Negev, Israel.
Prof.Dr. Shihong Lin, Vanderbilt University, USA.

Dr. Michael Stadermann, Lawrence Livermore, USA.

Dr. Michele Tedesco, Wetsus.

Prof.Dr. Moran Bercovici, Technion, Haifa, Israel.

Dr. Jacopo Catalano, Aarhus University, Denmark.

Prof.Dr. Rob Lammertink, University of Twente.

Dr. Evan Spruijt, Radboud University Nijmegen.

Prof.Dr. Matthew Suss, Technion, Israel.

Prof.Dr. Taeyoung Kim, Clarkson University, Potsdam, USA.
Prof.Dr. Volker Presser, Institute of New Materials, Saarbriicken, Germany.
Dr.Ir. Bert Hamelers, Wetsus.

Dr. Jouke Dykstra, Wageningen University.

Prof.Dr.Ir. Bert van der Wal, Wageningen University / Evides.
Prof.Dr. Rene van Roij, Utrecht University.

Dr. Slawomir Porada, University of Twente.

Prof.Dr. Ran Zhao, East China Normal University, Shanghai, China.
Prof.Dr. Gert Jan Kramer, Utrecht University.

Dr. Michiel van Soestbergen, NXP, Nijmegen.

Prof.Dr. Andreas Fery, Technical University of Dresden, Germany.
Prof.Dr. Wilhelm Huck, Radboud University Nijmegen.

Prof.Dr. HelImuth Moehwald, MPI Colloids and Interfaces, Potsdam, Germany (7).
Dr. Richard Weinkamer, MPI Colloids and Interfaces, Potsdam, Germany.
Dr. Mathias Baekbo Andersen, Dynatest, Sgborg, Denmark.
Prof.Dr. Martin Bazant, MIT, USA.

Dr.Ir. Wiebe de Vos, University of Twente.

Dr.Ir. Saskia Lindhoud, University of Twente.

Dr. Marcin Otto, ConYar, Arnhem.

Dr. Juan-Manuel Paz Garcia, University of Malaga, Spain.
Dr.Ir. Annemiek ter Heijne, Wageningen University.

Dr.Ir. Mieke Kleijn, Wageningen University.

Dr.Ir. Karel Keesman, Wageningen University.

Dr.Ir. Harry Bruning, Wageningen University.

Prof.Dr.Ir. Frans Leermakers, Wageningen University.

Dr. Doriano Brogioli, Universitat Bremen, Germany.

Prof.Dr.Ir. Victor Breedveld, GeorgiaTech, Atlanta, USA.
Prof.Dr. Hans Lyklema, Wageningen University (1).

Prof.Dr.Ir. Martien Cohen Stuart, Wageningen University.
Prof.Dr.Ir. Henk Verweij, Ohio State University, USA.
Prof.Dr.Ir. Arian Nijmeijer, Shell, University of Twente.

Prof.Dr. Fred Lange, UCSB, Santa Barbara, CA, USA ().
Prof.dr. Taeyoung Kim, Clarkson University, USA.

Dr. Oane Galama, Auckland, New Zealand.

Prof.Dr. Jasper van der Gucht, Wageningen University.

Dr.Ir. Samuel de Lint, DE Master Blenders.

Dr.Ir. Arthur Janse, DSM.
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Summary of past research activities
2012-2021 Member International Advisory Council of “Interfaces Against Pollution”.
2009-2020 Coordinator of the Wetsus themes Concentrates and Capacitive Deionization.
2016-2019 Editor of the Wetsus Science&Technology Newsletter.

September 2014 — August 2016. Part-time visiting scientist, Laboratory of Physical Chemistry and Soft
Matter, Wageningen University.

July 2013 — December 2014. Member editorial advisory board of ACS ES&T Letters.

Sept. 2008 — Sept. 2014. | held joint appointments as scientific project manager at Wetsus; and as
postdoctoral fellow at Wageningen University, Dept. of Environmental Technology. Research
conducted in this period led to 1 top-0.1% paper, 4 top-1% papers and 18 top-10%-papers (Web of
Science). From September 2014 onward full-time employment with Wetsus.

Sept. 2006 — Aug. 2008. Delft University of Technology, Dept. Mechanical, Maritime and Materials
Engineering. In a project at NXP (Philips Semiconductors), | worked as a post-doctoral fellow together
with dr.ir. M. van Soestbergen on electrokinetics and corrosion in the encapsulation of integrated
circuits. We collaborated closely with prof.dr. M.Z. Bazant (MIT, USA).

Nov. 2005 — Aug. 2006. Alexander von Humboldt-fellow in the group of prof.dr. H. M6hwald, Max
Planck Institute of Colloids and Interfaces, Potsdam, Germany. Topics: self-propelled biomimetic
colloids; multilayer polyelectrolyte vesicles. Collaboration with prof.dr. Andreas Fery, and others.

Sept. 2002 — Oct. 2005. VENI-fellow, Laboratory of Physical Chemistry and Colloid Science,
Wageningen University, with prof.dr. M.A. Cohen Stuart. Subjects: interaction of charged polymers in
solution and with surfaces. Collaboration with dr. S. Lindhoud, dr. W.M. de Vos, and others.

Oct. 2000 — Aug. 2002. Shell Research and Technology Centre, Amsterdam. Collaboration with
prof.dr. G.J. Kramer (at present, Utrecht University) and dr. H.P.C.E. Kuipers, on high temperature
conversion of hydrocarbons to Hz in steam/air mixtures using precious metal catalysts for fuel cells.

Feb. 2000 — Sept. 2000. University of California Santa Barbara, U.S.A. Postdoctoral fellow, College
of Engineering with prof. F.F. Lange. Topics: colloidal processing; particle-particle interaction in water;
charge regulation. Supervised 1 BA student and assisted dr. B. Yu, dr. R. Bock.

Education

Doctorate: University of Twente, Dept. of Chemical Technology, Inorganic Materials Science-group.
Date: 04/02/2000. PhD thesis: “Porous Ceramic Membranes: Suspension Processing, Mechanical and
Transport Properties, and Application in the Osmotic Tensiometer.” Promotor: prof.dr. H. Verweij (15
publications)

Doctoraal (“ir.”): University of Twente, Dept. of Chemical Technology, Reactor Engineering-group.
Date: 28/08/1996. MSc thesis: “Hydrodynamics of Granular Flow in the Rotating Cone Reactor”.
Advisor: prof.dr.ir. W.P.M. van Swaaij (2 publications)



Publication overview

Journal Number of Impact Impact
publications Factor Factor
(2014) (2016)
Phys. Rev. Lett. 4 7.5 8.5
Phys. Rev. Applied 4 - 4.8
Phys. Rev. E 10 2.3 2.4
Phys. Rev. Res. 1
Progr. Mater. Sci. 1 27.4 311
Energy & Env. Sci. 4 20.5 29.5
Adv. Mat. 1 17.5 19.8
Nano Lett. 1 13.6 12.7
Adv. Func. Mat. 1 11.8 12.1
Angew. Chemie Intl. Ed. 1 11.3 12.0
J. Phys. Chem. Lett. 2 7.5 9.4
J. Mater. Chem. A 2 7.4 8.9
ACS Appl. Mat. Int. 1 6.7 7.5
Water Research 7 5.5 6.9
J. Power Sources 2 6.2 6.4
Carbon 1 6.2 6.3
Chem. Eng. J. 1 4.3 6.2
Env. Sci. Techn. 2 5.3 6.2
J Membrane Sci. 6 5.1 6.0
Macromolecules 2 5.8 5.8
Desalination 6 3.8 5.9
ES&T Letters 2 - 5.3
Electrochimica Acta 4 4.5 4.8
J. Phys. Chem. C 1 4.8 4.5
J Colloid Interface Sci. 16 3.4 4.2
Langmuir 8 4.5 3.8
J. Phys. Chem. B 3 3.3 3.2
Chem. Eng. Sci. 3 2.3 2.9
AIChE J. 7 2.8 2.8
J. Phys.: Condens. Matt. 4 2.3 2.7
EPL 2 2.1 2.0
COLCOM 2 -
Citation statistics
Citations per year (*) 150 2010
170 2011
310 2012
430 2013
520 2014
600 2015
670 2016
790 2017
1140 2018
1420 2019
1580 2020
Total citations (*) 3400 Jan 2017
5560 Jan 2019
9300 May 2021
h-index (**) 38 Jan 2017
45 Jan 2019
51 May 2021
h-index (***) 41,45 Jan 2019

50,51 May 2021

(*): Web of Science, excl. self-citations
(**): Web of Science, incl. self-citations
(***): Scopus, excl./incl. self-citations
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Peer-reviewed journal publications

A.N. Shocron, E.N. Guyes, P.M. Biesheuvel, H.H.M. Rijnaarts, M.E. Suss, and J.E. Dykstra,
“Electrochemical removal of amphoteric ions,” submitted (2021).

J.E. Dykstra, A. ter Heijne, S. Puig, and P.M. Biesheuvel, “Theory of transport and recovery in
microbial electrosynthesis of acetate from CO3,” Electrochimica Acta 379, 138029 (2021).

E.M. Kimani, A.J.B. Kemperman, W.G.J. van der Meer, and P.M. Biesheuvel, “Multicomponent
mass transport modeling of water desalination by reverse osmosis including ion pair formation,” J.
Chem. Phys. 154, 124501 (2021).

S.K. Patel, P.M. Biesheuvel, and M. Elimelech, “Energy Consumption of Brackish Water
Desalination: Identifying the Sweet Spots for Electrodialysis and Reverse Osmosis,” ACS ES&T
Eng. 1, 851-864 (2021).

J.G. Gamaethiralalage, K. Singh, S. Sahin, J. Yoon, M. Elimelech, M.E. Suss, P. Liang, P.M.
Biesheuvel, R.L. Zornitta, and L.C.P.M. de Smet, “Recent advances in ion selectivity with
capacitive deionization,” Energy & Environm. Sci. 14, 1095-1120 (2021).

L. Zhang, H.V.M. Hamelers, and P.M. Biesheuvel, “Modeling permeate pH in RO membranes by
the extended Donnan steric partitioning pore model,” 3. Membrane Sci. 613, 118511 (2020).

E. Virga, B. Bos, P.M. Biesheuvel, A. Nijmeijer, and W.M. de Vos, “Surfactant-dependent Critical
Interfacial Tension in Silicon Carbide Membranes for Produced Water Treatment,” J. Colloid
Interface Sci. 571, 222-231 (2020).

K. Singh, Z. Qian, P.M. Biesheuvel, H. Zuilhof, S. Porada, and L.C.P.M. de Smet, “Nickel
hexacyanoferrate electrodes for high mono/divalent ion-selectivity in capacitive deionization,”
Desalination 481, 114346 (2020).

J. Ahn, J. Lee, S. Kim, C. Kim, J. Lee, P.M. Biesheuvel, and J. Yoon, “High performance
electrochemical saline water desalination using silver and silver-chloride electrodes,” Desalination
476, 114216 (2020).

P.M. Biesheuvel, “Comment to A theoretical model for salt ion drift due to electric field suitable to
seawater desalination” Desalination 474, 114214 (2020).

X. Xu, P.M. Biesheuvel, H. Célfen, and E. Spruijt, “Layering of bidisperse charged nanoparticles in
sedimentation,” Soft Matter 16, 4718-4722 (2020).

P.M. Biesheuvel, L. Zhang, P. Gasquet, B. Blankert, M. Elimelech, and W.G.J. van der Meer, “lon
Selectivity in Brackish Water Desalination by Reverse Osmosis: Theory, Measurements, and
Implications,” ES&T Lett. 7, 42-47 (2020).

L. Zhang, P.M. Biesheuvel, and I|.I. Ryzhkov, “Theory of ion and water transport in electron-
conducting membrane pores with pH-dependent chemical charge,” Phys. Rev. Applied 12, 014039
(2019).

S. Porada, H.V.M. Hamelers, and P.M. Biesheuvel, “Electrostatic cooling at electrolyte-electrolyte
junctions,” Phys. Rev. Research 1, 033195 (2019).

A. de Lichtervelde, A. Ter Heijne, H.V.M. Hamelers, P.M. Biesheuvel, and J.E. Dykstra, “Theory of
ion and electron transport coupled with biochemical conversions in an electroactive biofilm,” Phys.
Rev. Applied 12, 014018 (2019).

T.M. Mubita, J.E. Dykstra, P.M. Biesheuvel, A. van der Wal, and S. Porada, “Selective adsorption
of nitrate over chloride in microporous carbons,” Water Research 164, 114885 (2019).

K. Singh, S. Porada, H.D. de Gier, P.M. Biesheuvel, and L.C.P.M. de Smet, “Timeline on the
application of intercalation materials in Capacitive Deionization,” Desalination 455, 115-134 (2019).
S.A. Hawks, A. Ramachandran, P.G Campbell, M.E. Suss, S. Porada, P.M. Biesheuvel, J.G.
Santiago, and M. Stadermann, “Performance Metrics for the Objective Assessment of Capacitive
Deionization Systems,” Water Research 152, 126-137 (2019). link

E. Virga, E. Spruijt, W.M. de Vos, and P.M. Biesheuvel, “Wettability of amphoteric surfaces: The
effect of pH and ionic strength on surface ionization and wetting,” Langmuir 34, 15174-15180
(2018).

A.C. Arulrajan, D.L. Ramasamy, M. Sillanpaa, A. van der Wal, P.M. Biesheuvel, S. Porada, and
J.E. Dykstra, “Exceptional Water Desalination Performance with Anion-Selective Electrodes,” Adv.
Mat. 1806937 (2019).

M. Tedesco, H.V.M. Hamelers, and P.M. Biesheuvel, “Nernst-Planck transport theory for (reverse)
electrodialysis: Ill. Optimal membrane thickness for enhanced process performance,” J. Membrane
Sci. 565, 480-487 (2018). link

J. Catalano and P.M. Biesheuvel, “AC-Driven Electro-Osmotic Flow in Charged Nanopores,” EPL
(Europhysics Letters) 123, 58006 (2018). link
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J.E. Dykstra, S. Porada, A. van der Wal, and P.M. Biesheuvel, “Energy consumption in Capacitive
Deionization — constant current versus constant voltage operation,” Water Research 143, 367-375
(2018). link

T.M. Mubita, S. Porada, P.M. Biesheuvel, A. van der Wal, and J.E. Dykstra, “Capacitive
deionization with wire-shaped electrodes,” Electrochim. Acta 270, 165-173 (2018). link

K. Singh, H.J.M. Bouwmeester, L.C.P.M. de Smet, M.Z. Bazant, and P.M. Biesheuvel, “Theory of
Water Desalination with Intercalation Materials,” Phys. Rev. Appl. 9, 064036 (2018). (editors’
suggestion). link [OPEN ACCESS]
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P.M. Biesheuvel, “Comments on ‘A generalized empirical description for particle slip velocities in
liquid fluidized beds,”” Chem. Eng. Sci. 55 1945-47 (2000).

P.M. Biesheuvel, R. Raangs and H. Verweij, “Response of the osmotic tensiometer to varying
temperatures: Modeling and Experimental Validation,” Soil Sci. Soc. Am. J. 63 1571-78 (1999).
N.E. Benes, P.M. Biesheuvel and H. Verweij, “Tensile stress in a porous medium due to gas
expansion,” AIChE J. 45 1322-28 (1999).

P.M. Biesheuvel and H. Verweij, “Design of ceramic membrane supports: permeability, tensile
strength and stress,” J. Membrane Sci. 156 141-152 (1999).

P.M. Biesheuvel and H. Verweij, “Theory of cast formation in electrophoretic deposition,” J. Am.
Ceram. Soc. 82 1451-55 (1999).

P.M. Biesheuvel, A. Nijmeijer and H. Verweij, “Theory of batchwise centrifugal casting,” AIChE J.
44 1914-22 (1998).

HCP2018: Highly Cited Paper Web of Science (Clarivate Analytics), December 2018. Top1%: same as
HCP, at time stated; same source for Top10%. Top1% and Top10% only analyzed in years 2012-2016,
and for selected papers afterwards.
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17.

Patents and non-reviewed publications

P.M. Biesheuvel, “The activity coefficient of z:1 ionic solutions scales with the cube root of salt
concentration,” arXiv:2012.12194 (2020). link

P.M. Biesheuvel, S. Porada, and J.E. Dykstra “The difference between Faradaic and non-Faradaic
electrode processes,” arXiv:1809.02930 (2018). link (Reads on Researchgate ~12,000 May
2021).

P.M. Biesheuvel, M.Z. Bazant, R.D. Cusick, T.A. Hatton, et al. “Capacitive Deionization--defining
a class of desalination technologies,” arXiv:1709.05925 (2017). link

P.M. Biesheuvel, “Theory of expansion of porous carbon electrodes in aqueous solutions
according to the Donnan model,” arXiv:1702.05310 (2017). link

J. Catalano, R.G.H. Lammertink, and P.M. Biesheuvel, “Theory of fluid slip in charged capillary
nanopores,” Arxiv:1603.09293 (2016). link

H.V.M. Hamelers, O.C. Schaetzle, P.M. Biesheuvel, and C.J.N. Buisman, “Method for generating
energy from a gas flow, and system and plant for energy generation from a flue gas,” US Patent
20,160,156,060 (2016); W0O2014182167 (Al) (2014).

P.M. Biesheuvel, “EFCE: working party Electrochemical Engineering,” NPT Procestechnologie 4
23 (2015).

P.M. Biesheuvel, “Activated carbon is an electron-conducting amphoteric ion adsorbent,”
arXiv:1509.06354 (2015).

P.M. Biesheuvel, M.E. Suss and H.V.M. Hamelers, “Theory of water desalination by porous
electrodes with fixed chemical charge,” arXiv:1506.03948 (2015).

A.H. Galama, J.W. Post, H.V.M. Hamelers, V.V. Nikonenko, and P.M. Biesheuvel, “On the origin
of the membrane potential arising across densely charged ion exchange membranes: How well
does the Teorell-Meyer-Sievers theory work?,” J. Membrane Sci. Res. (2015).

P.M. Biesheuvel, D. Brogioli, and H.V.M. Hamelers, “Electrostatic cooling in lon-Exchange
Membranes,” Arxiv:1402.1448 (2014).

P.M. Biesheuvel, S. Porada, A. van der Wal, and V. Presser, “Carbon Nanomaterials for Water
Desalination by Capacitive Deionization,” in Carbon Nanomaterials, 2nd Ed. CRC Press (Boca
Raton, 2013).

A. van der Wal, B. van Limpt, H.R. Reinhoudt, and P.M. Biesheuvel, “Method and apparatus to
remove ions,” EP2692698 (A1); US2014034501 (A1) (2014).

A.van der Wal, H.R. Reinhoudt, and P.M. Biesheuvel, “Apparatus and method for removal of ions,”
EP2595926 (Al); US2013153423 (Al); W02012011814 (A1) (2014).

A. van der Wal, H.R. Reinhoudt, B. van Limpt, P.M. Biesheuvel, and P. Dlugolecki, “Apparatus for
removal of ions, and a method for removal of ions,” EP2409955 (A1) (2012).

C.J.N. Buisman, P.M. Biesheuvel, H. Miedema, M. Saakes, “Apparatus And Method For Obtaining
A Specific lon From A Fluid,” W02011155839 (A1) (2011).

B. van Limpt and P.M. Biesheuvel, “Energiezuinig ontzouten met capacitieve deionizatie,” NPT
Procestechnologie 5/6 22-23 (2009).
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Membership of doctoral committees

Graduate examination committee, Amit Shocron, “Theoretical Analysis of Electrochemical Systems,” Dept.
Mechn. Eng., Technion, Israel, Sept. 8, 2019. (on-line)

Graduate examination committee, Imri Atlas, Dept. Mechn. Eng., Technion, Israel, Feb. 7, 2019.

External PhD thesis examiner, Dr. W.W. Tang, “"Water Treatment by Capacitive Deionization (CDI): Non-
Faradaic and Faradaic Reactions,” School of Civil and Environmental Engineering, University of New South
Wales, Sydney, Australia, May 2017.

Member of three-person doctoral committee for dr. Sofie Haldrup, Dept. Engineering, Aarhus University,
Denmark, March 4, 2016. Title: “Synthesis and characterisation of nano porous ion-conducting membranes
for energy conversion purposes.”

Member of three-person doctoral committee for dr. Christoffer Peder Nielsen, Dept. Physics, Danish
Technical University, Lungby, Denmark, October 23, 2015. Title: “Concentration polarization:
Electrodeposition and transport phenomena at overlimiting current.”

Member of four-person doctoral committee for dr. Oane Galama, Wageningen University, April 24, 2015.
Title: “Ion exchange membranes in seawater applications; Processes and characteristics.”

Conferences organized, chair roles, scientific committees

Co-organizer section 6, “Electrochemistry of ionically conducting media”, 11™ International Frumkin
Symposium, Oct 20-23, 2021, Moscow http://www.frumkinsymp.ru

Co-chair of Program committee, 12t European Symposium on Electrochemical Engineering (ESEE2021),
“Electrochemistry for electrification and energy transition toward a sustainable future,” Leeuwarden (on-
line), June 14-17, 2021. Approx. 250 attendants. http://www.electrochemical-engineering.eu/2021/

Co-organizer of 3™ International Workshop on Physics of Membrane Processes, embedded in the 13t
symposium of electrokinetics (ELKIN), June 14, 2019, MIT, Cambridge, USA. Chair of session S4, Physics
of Membranes.

Member Scientific Committee 4t International Conference on Capacitive Deionization & Electrosorption,
May 20-23, 2019, Tsinghua University, Beijing, China. Chair of session CDI operation (I), May 22, 2019.

Co-chair, session “Upscaling Technologies,” Wetsus Congress, September 25, 2018, Leeuwarden.

Co-organizer of symposium 14 “Electrochemical engineering: research towards deployable technology”
during 69% ISE Annual meeting of the International Society of Electrochemistry, September 2-6, 2018
Bologna, Italy.

International Advisory Board, CESEP’17, October 23-26, 2017, Lyon.

Member Scientific Committee, http://www.cdi-e2017.com/, July 3-6, 2017, Seoul, Republic of Korea
(~150 participants).

Scientific and programme committee, 11™ European Symposium On Electrochemical Engineering, June 4-
8, 2017, Prague.

Workshop organizer and chair “Physics for Impact,” Wetsus, April 20, 2017, Leeuwarden.

Member, Local Board Committee, 9t International Conference on Porous Media & Annual meeting
“Interpore”, May 8-11, 2017, Rotterdam (~600 participants expected)

Co-chair symposium MS4.1 “Porous Electrodes for Desalination and Environmental Applications,” during
Interpore, May 8-11, 2017, Rotterdam.

Co-chair symposium “Novel theoretical approaches for membrane transport processes in drinking water
production,” during EDS-Conference on “Membranes in Drinking and Industrial Water Production (MDIW),”
February 6-8, 2017, Leeuwarden (also member of Scientific and Organizing Committee).

Session chair, invited plenary lecture Prof. Lyderic Bocquet (Paris), Wetsus Congress, October 4, 2016,
Leeuwarden (~250 person audience).
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https://www.desline.com/congress/Leeuwarden2017/home.html

Member International Scientific Committee, http://www.iap2016.0rg/, September 4-7, 2016, Lleida, Spain
(~150 participants)

Member organizing committee 67 Annual meeting of the International Society of Electrochemistry,
August 21-26, 2016, The Hague. http://annual67.ise-online.org/ (1,600 participants).

Coordinator and chair of symposium 9 “Capacitive electrodes for environmental applications,” during ISE,
August 23-25, 2016, The Hague (~150 attendants).

Workshop organizer and chair “Hard Science about Soft Ions,” April 21, 2016, Leeuwarden.

Chair of session on “Hybrid and FCDI,” 2nd International conference on Capacitive Deionization and
Electrosorption, October 27, 2015, Saarbriicken, Germany (~150 attendants).

Chair of the scientific committee of the 7% EFCE-EE summerschool, June 22-26, 2015, Leeuwarden.
Advisor to the local organizing committee (~100 participants).

Co-chair of the 8% international IAP-conference (IAP2014), May 25-28, 2014, Leeuwarden,
www.iap2014.nl.

Session chair, invited plenary lecture Prof. Hans Lyklema (Wageningen) during IAP2014, May 26, 2016.

Organizer and chair of the first international symposium on CDI&E (capacitive deionization &
electrosorption), during IAP2014, with ~80 participants.

Session chair and program organizer of sessions “E-technologies in water” (chair and organizer) and
“Advanced nanomaterials for water treatment” (organizer), Annual Wetsus conference “Societal
challenges: call for innovative water technology,” October 2, 2012, Leeuwarden (approx. 80 attendants
per session).

Program organizer and co-chair of “Mini-symposium: Electrochemistry, Energy and Water,” September
30, 2011, Leeuwarden (approx. 100 attendants).
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http://www.cdi-electrosorption.org/conferences/cdi-symposium-2014/

Oral presentations and lectures

Presentation on data representation with graphics: Haifa, Technion, February 3, 2019; Tsinghua, Bejing,
May 24, 2019; Han sur Lesse winterschool, February 12, 2020; Wetsus, Leeuwarden, March 11, 2020.
Wetsus Academy (MSc program), March 17, 2021.

P.M. Biesheuvel, “Ions in water near and in electrodes & Mass transport and reaction modeling as simple
as possible,” tutorial lecture, 12t European Symposium on Electrochemical Engineering, Leeuwarden (on-
line), June 14-17, 2021.

P.M. Biesheuvel, "The dynamics of combined ion transport and electrode reactions - Revisiting Bard,
Faulkner, and Vetter,” 12™ European Symposium on Electrochemical Engineering, Leeuwarden (on-line),
June 14-17, 2021.

P.M. Biesheuvel, “Ions in water near and in electrodes & Electrode mass transport and reaction modeling,”
Electrochemical Flow Systems Laboratory, Delft University of Technology (on-line), May 27, 2021.

P.M. Biesheuvel, “Capacitive Deionization,” Workshop Membranes & Water Security, King Fahd University
of Petroleum and Minerals, Kingdom of Saudi Arabia, May 24, 2021 (on-line).

P.M. Biesheuvel, "Theory and measurement of extended adsorption isotherms in Capacitive Deionization,”
5t International Conference on Capacitive Deionization & Electrosorption, Georgia Institute of Technology,
Atlanta, GA, USA (on-line). May 9-13, 2021.

P.M. Biesheuvel, “Introduction tutorial on Capacitive Deionization,” and “Electrical Double Layer modeling
and Transport Modeling in CDI”. Tutorial lectures. 5™ Internat. Conference on Capacitive Deionization &
Electrosorption, Georgia Tech, Atlanta, GA, USA (on-line). May 9-13, 2021. (lead instructor.)

P.M. Biesheuvel, “The activity coefficient of ions in water, or why a journalist contacted me on a Friday in
January,” Wetsus lunch presentation, May 6, 2021.

P.M. Biesheuvel, “"The energy of ions in water - Bjerrum was right: the activity coefficient of z:1 salts
scales with the cube root of salt concentration,” (poster flash presentation) Intern. Soc. Electrochemistry,
29% topical meeting, Mikulov, Czech Republic (on-line), April 18-21, 2021.

P.M. Biesheuvel, “The dynamics of combined ion transport and electrode reactions - revisiting Bard,
Faulkner, and Vetter,” Intern. Soc. Electrochemistry, 29t topical meeting, Mikulov, Czech Republic (on-
line), April 18-21, 2021.

P.M. Biesheuvel, “"How to present your data well in papers, presentations and your thesis,” Wetsus Writing
Lab, March 3, 2021.

P.M. Biesheuvel, “The origin of osmosis and electro-osmosis,” Filippov Symposium, Moscow, Russia. Dec.
3, 2020. (on-line).

P.M. Biesheuvel, “A short guide to Electrodialysis in 1, 2 and 3 dimensions,” Elimelech Research Group,
Chemical & Environmental Engineering, Yale University, CT, USA. Oct 30, 2020. (on-line).

P.M. Biesheuvel, “Electrostatic cooling at electrolyte-electrolyte junctions,” Tnano conference, Thilisi,
Georgia (on-line), Oct 5, 2020.

P.M. Biesheuvel, “Writing a rebuttal letter,” Wetsus Writing Lab, July 7, 2020.
P.M. Biesheuvel, "Why it is impossible to write,” Wetsus lunch presentation, May 2, 2020.

P.M. Biesheuvel, “"The surface equation of state for charged films, and its application in electrochemical
engineering,” Van Marum Colloquium, University of Leiden, Leiden Institute of Chemistry (prof. Marc
Koper), February 18, 2020.

P.M. Biesheuvel, “Electrical double layer theory, Electrokinetics, Electrochemical Systems,” Winterschool
Physical Chemistry, Han-sur-Lesse, Belgium, Feb. 11-12, 2020. www.hsl-school.nl/



http://www.hsl-school.nl/

P.M. Biesheuvel, "Continuum modeling of electrodialysis including acid-base reactions and electrostatic
cooling,” Utrecht University, Ionics&IontronicsNL symposium, October 11, 2019.

P.M. Biesheuvel, “1D and 2D modeling of electrodialysis and reverse osmosis,” ELKIN, 13t International
Symposium on Electrokinetic Phenomena, MIT, Cambridge, MA, USA. June 12-14, 2019.

P.M. Biesheuvel, tutorial “Electrodialysis,” School of Environment (prof. Peng Liang), Tsinghua University,
Beijing, China, May 24, 2019.

P.M. Biesheuvel, Invited Plenary Speaker, “"The Next Generation of CDI? Theory of Water Desalination
with Intercalation Materials,” 4™ International Conference on Capacitive Deionization & Electrosorption,
Tsinghua University, Beijing, China, May 20-23, 2019.

P.M. Biesheuvel, “"Water Desalination by Capacitive Deionization: Introduction & Basic Concepts,” and
“Electrical Double Layers and Porous Electrode Theory,” 1.5 hr Tutorial, 4™ International Conference on
CDI and Electrosorption, Tsinghua University, Beijing, China, May 20, 2019.

P.M. Biesheuvel, “Metal corrosion: a self-organizing precipitation process of economic relevance,” E-COST
Chemobrionics: physical and chemical processes related to the Origin of Life, Granada, Spain, March 11-
13, 2019.

P.M. Biesheuvel, Invited speaker, “Physics-based modeling of pressure-driven and current-driven water
desalination,” Dead Sea Water Workshop 2019 “Nanomaterials at the water-energy nexus,” Ein Gedi,
Israel, February 4-7, 2019.

P.M. Biesheuvel, tutorial lecture (60 min), seminar (60 min), “Physics-based modeling of pressure-driven
and current-driven water desalination,” Dept. Mech. Eng. Technion, Haifa, Israel, February 3, 2019.

P.M. Biesheuvel, “Capacitive Deionization with Intercalation Electrodes,” 69t ISE Annual meeting of the
International Society of Electrochemistry, September 2-6, 2018 Bologna, Italy, September 6, 2018.

P.M. Biesheuvel, “"The Sonin-Probstein approach for electrodialysis, capacitive deionization and reverse
electrodialysis,” 3™ Physics of Membrane Processes Symposium, Bologna, Italy, September 2, 2018.

P.M. Biesheuvel, “Porous electrodes for energy storage, desalination and CO2 cycling,” Netherlands
conference on Electrochemical Conversion & Materials (ECCM), The Hague, June 28, 2018.

P.M. Biesheuvel, “Capacitive Deionization: desalination of water using the electrical double layer in porous
carbon electrodes,” 16t Conference of the International Association of Colloid and Interface Scientists
(IACIS), Rotterdam, May 22, 2018.

P.M. Biesheuvel, “Electric Double Layer theory and Electrochemical Systems,” 4 hr Tutorial, Winterschool
Physical Chemistry, Han-sur-Lesse, Belgium, February 7 and 8, 2018. www.hsl-school.nl/

P.M. Biesheuvel, "Modelling innovative water technologies - what simple theories can do for you,” Wetsus
members-only congress, Leeuwarden, The Netherlands, November 30, 2017.

P.M. Biesheuvel, “Theory of Water desalination using Capacitive Carbon Electrodes,” Carbon for Energy
Storage and Environment Protection - CESEP’2017, Lyon, October 23, 2017. http://cesep2017.univ-

lyon1.fr/en

P.M. Biesheuvel, “Theory for ion storage and transport in porous electrodes: Simple models that can do a
lot,” INVITED TALK, International Conference on CDI, Electrosorption and Electrodialysis, Seoul, Republic
of Korea, July 4, 2017. www.cdi-e2017.com

P.M. Biesheuvel, “Water Desalination by Capacitive Deionization: Introduction & Basic Concepts”,
“Electrical Double Layers and Porous Electrode Theory,” 1.5 hr Tutorial, International Conference on CDI,
Electrosorption and Electrodialysis, Seoul, Republic of Korea, July 3, 2017. www.cdi-e2017.com
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P.M. Biesheuvel, “Electrodialysis and ion-exchange membrane processes - II:
Theory of Donnan equilibrium and ion transport,” 1 hr Tutorial, International Conference on CDI,
Electrosorption and Electrodialysis, Seoul, Republic of Korea, July 3, 2017.

P.M. Biesheuvel, "Water desalination using capacitive electrodes: from carbon nanotube membranes to
activated carbon suspensions,” 9™ International Conference on Porous Media & Annual Meeting,
Rotterdam, May 9, 2017.

P.M. Biesheuvel, “Water Desalination by Capacitive Deionization: Introduction & Basic Concepts”,
“Electrical Double Layers and Porous Electrode Theory,” 1.5 hr Tutorial, 9™ International Conference on
Porous Media & Annual Meeting, Rotterdam, May 8, 2017.

P.M. Biesheuvel, "Combined ion and water flow in ion exchange membranes and carbon nanotubes -- From
Space Charge theory to Stefan Maxwell, single pores and ED cells,” 11t International Conference on
Membranes in Drinking and Industrial Water Production (MDIW), February 7, 2017, Leeuwarden, The
Netherlands.

P.M. Biesheuvel, “"Water desalination using Capacitive Electrodes: from Carbon Nanotube Membranes to
Activated Carbon Suspensions -- Concepts and Mean-field Transport Theory,” CECAM workshop, Erwin
Schrédinger Institute for Mathematics and Physics, University of Vienna (Austria), December 1, 2016.

P.M. Biesheuvel, “"Water desalination using Capacitive Electrodes: from Carbon Nanotube Membranes to
Activated Carbon Suspensions,” ICMS Discussion Meeting, Department of Chemical Engineering and
Chemistry, Technical University of Eindhoven, November 4, 2016.

P.M. Biesheuvel and M.E Suss, “Capacitive Deionization,” 3-hour Tutorial Lecture, Interfaces against
Pollution, Lleida (Spain), September 7, 2016.

P.M. Biesheuvel, “The origin of pH fluctuations in Capacitive Deionization,” Interfaces against Pollution,
Lleida (Spain), September 7, 2016.

P.M. Biesheuvel, “Theory of ion and water flow through charged nanotubes,” 675t Annual Meeting of the
International Society of Electrochemistry, The Hague, August 25, 2016.

P.M. Biesheuvel and M.E. Suss, “Capacitive Deionization,” 3-hour Tutorial Lecture, 67t Annual Meeting of
the International Society of Electrochemistry, The Hague, August 21, 2016.

P.M. Biesheuvel, “Chemical effects of membrane transport and porous carbon electrodes,” Aarhus
University (Denmark), March 4, 2016.

P.M. Biesheuvel, "Combined Faradaic-capacitive processes: theory of redox reactions and leakage currents
in CDI,” 2nd International conference on Capacitive Deionization and Electrosorption, Saarbrlicken
(Germany) (invited), October 27, 2015.

P.M. Biesheuvel, “EDL theory and transport modeling in Capacitive Deionization,” Tutorial Lecture, 2nd
International conference on Capacitive Deionization and Electrosorption, Saarbriicken (Germany)
(invited), October 26, 2015.

P.M. Biesheuvel, “Membrane Capacitive Deionization - New Concepts and Transport Modeling,”
Euromembrane2015, Aachen (Germany) (invited keynote), September 7, 2015.

P.M. Biesheuvel, “Electrochemical engineering aspects of Capacitive Deionization, a technology for water
desalination using porous carbon electrodes,” 7™ European Summerschool on Electrochemical Engineering,
Leeuwarden, June 26, 2015.

P.M. Biesheuvel, “Fundamentals and Challenges in Capacitive Deionization as a Small-Scale Energy-
Efficient Portable Water Desalination Technology,” Group Seminar prof. M.Z. Bazant, MIT (USA), June 3,
2015.

P.M. Biesheuvel, “"Fundamentals and Challenges in Capacitive Deionization as a Small-Scale Energy-
Efficient Portable Water Desalination Technology Using Capacitive Ion Storage in Microporous Carbon
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Electrodes,” Gordon Research Conference “Microfluidics, Physics & Chemistry of Microscale Technology for
Advancing and Translating Discovery,” Mount Snow, West Dover, VT (USA) (Invited Plenary Presentation),
June 2, 2015.

P.M. Biesheuvel, “Ionic transport processes,” gastcollege in course “Advanced Water Treatment and Re-
use,” Wageningen University (dr. H. Bruning), March 31, 2015; March 22, 2016.

”

P.M. Biesheuvel, “Coupled Processes in electrochemistry,” gastcollege in course “Coupled Processes,
Wageningen University (dr. M. Kleijn), March 2, 2015; March 1, 2016.

P.M. Biesheuvel, “Capacitive Deionization,” Voltea, Sassenheim, the Netherlands, February 26, 2015;
March 21, 2014.

P.M. Biesheuvel, "Mean-field modeling of ion transport and storage in porous carbon electrodes,” COST
Action MP1004 Winter Seminar “Latest Developments in Electrochemical Capacitors,” Poznan (Poland),
January 29, 2015.

P.M. Biesheuvel, “Charged colloids in solution and porous matter: from water treatment to capsule
explosions,” Laboratory of Physical Chemistry and Colloid Science, Wageningen University, November 28,
2014.

P.M. Biesheuvel, “Transport of ions, colloids and water in porous media and membranes with special
attention to water desalination by capacitive deionization,” Interpore Benelux, Unilever Vlaardingen
(invited), October 28, 2014.

P.M. Biesheuvel, "“Continuum Nernst-Planck-Poisson models for novel applications,” workshop
“Electrochemical Interfaces: Recent Topics and Open Questions,” Weierstrass Institute (WIAS), Berlin
(invited), October 1, 2014.

P.M. Biesheuvel, “Membrane Capacitive Deionization: definitions and EDL modeling,” 8™ International
Conference “Interfaces against Pollution,” Leeuwarden, May 28, 2014.

P.M. Biesheuvel, “Negative Joule Heating In Ion-exchange membranes,” 11t International Symposium on
Electrokinetic Phenomena (ELKIN), Ghent (Belgium), May 23, 2014.

P.M. Biesheuvel, “Capacitive porous electrodes,” Group Seminar (prof.dr. R. van Roij), Institute for
Theoretical Physics, Dept. of Physics and Astronomy, Utrecht University, January 13, 2014.

P.M. Biesheuvel, “Capacitive Deionization,” ElectroChem2013, Southampton (UK), September 2, 2013.

P.M. Biesheuvel, “Electrochemistry and -kinetics in aqueous media containing amphoteric ions,” Group
Seminar prof. M.Z. Bazant, MIT (USA), June 26, 2013.

”

P.M. Biesheuvel, “Electrochemistry and -kinetics in aqueous media containing amphoteric ions,
EREM2013, Boston (USA), June 25, 2013.

P.M. Biesheuvel, "Water Desalination with Wires,” Max Planck Institute for Colloids and Surfaces, Alumni
Meeting Dept. Interfaces (prof. Mohwald), Golm-Potsdam (Germany), May 30, 2013.

P.M. Biesheuvel, “Capacitive energy extraction from the controlled mixing of river and sea water using
porous electrode cells,” KNCV Electrochemistry Symposium “Electrochemistry of (photon)conversion
processes,” TU Delft, November 9, 2012.

P.M. Biesheuvel, “Water desalination using membrane capacitive deionization,” Electromembrane
processes and materials, Satellite Meeting of The 63rd ISE Annual Meeting, (fesky Krumlov (Czech
Republic), August 28, 2012.

P.M. Biesheuvel, “Porous electrode theory for water desalination by capacitive deionization using nano-
porous carbon electrodes,” ICREA Symposium 2012 "Nanofluidics, Colloids, and Membranes," Barcelona
(Spain), July 16, 2012.
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