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Monday 23 March (timings are CET)

08:00108:45

Registration

08:45109:00

Opening Ceremony

09:00109:45

Stefan Kaskel
Porous Materials for Isotope Separation

09:457110:15

Tanja Gulder
Electrochemical HydrogentDeuterium Exchange: Towards Sustainable
Approaches for Late-Stage Isotope Labeling

10:15110:30

Junsu Ha
High-temperature hydrogen isotope separation enabled by locally flexible
gates in tightly confined microporous metal-organic frameworks

10:307111:00

Coffee Break

11:00T111:30

Hyunchul Oh
Advanced MOF Strategies for Hydrogen Isotope Separation

11:30T111:45

Sibo Chetry

Structural Determinants of Dihydrogen Adsorption and Isotopologues
Separation in Metal-Organic Frameworks

11:457112:00

Hrittik Karmakar

Infrared Photodissociation Spectroscopy of Cu,(OAc):(D;)." and its
Isotopologues

12:00T112:30

Michael Hirscher
Adsorption-Based Separation of Gaseous Hydrogen Isotopologue Mixtures
Investigated by Thermal Desorption Spectroscopy

12:307113:30

Lunch

13:307114:00

Daniel Obenchain
Ligand Exchange in Gas-Phase Molecular Hydrogen Complexes Influenced
by Isotopic and Spin-Isomer Effects

14:00T114:15

Dennis El Mouzawak
lon Soft-Landing of Undercoordinated Metal Complexes: Spatial Profiling,
lon Beam Control, and Stabilization

14:15114:30

Maria Chiara Crimella
Deposition of Charged Microdroplets to Quantify Charge Separation of
Salts in the ESI Process

14:307115:00

Martin Beyer
Hydrogen-Deuterium Exchange in Charged Water Clusters

15:007115:30

Coffee Break

15:307116:00

Linda Zhang
Distinct Lattice Responses and Adsorption Dynamics of Hydrogen
Isotopologues in a Flexible Triazolate MOF

16:00T16:15

Pranjit Das
Hydrogen Isotope Adsorption in V-Doped MIL-53(Al) Using In Situ EPR
Spectroscopy

16:15116:30

Akira Taguchi
Ch-?HENGEIcaRYURUIY-membered Ring Zeolites (CHA, RHO, and LTA (4A)) at
Mild Temperatures

16:30117:00

Irena Senkovska
Particle Size Tuning of Responsive MOFs as a Tool to Achieve Efficient Gas
Separation Performance

17:30119:30

Poster Session




Tuesday 24 March (timings are CET)

09:00709:45  Volker Derdau
Hydrogen Isotope Exchange of Biologicals - a Real Challenge
09:457110:15 Inez Weidinger
The Role of Protons in Electrocatalysis
10:15710:30  Kwangjin An
Catalyst Design for Liquid Organic Hydrogen Carriers (LOHCs)
10:30111:00  Coffee Break
11:00711:30  Cornelius Fischer
Hydrogen Isotope (*H, 2H, 3H) Interactions with Microporous Materials:
Experimental and Analytical Insights
11:307111:45  Alexander Feige
Electron Diffraction as an Alternative to Neutron Methods for Hydrogen
Isotope ldentification
11:45112:00 David Egloff
From Experience to Engineering: The Evolution of Safe and Refined
Tritium Handling
12:00112:30  Genrich Zeller
Raman Spectroscopy and Microscopy of Tritiated Samples
12:307113:30  Lunch
13:30114:00  Olga Garcia Manchefio
Late-Stage Photocatalytic Hydrogen Isotope Exchange and H-Isotope
Effects Towards Selective Reduction Reactions
14:00114:15 Hannah Buttkus
Hydrogen Isotope Effects Used to Reveal Vibrational Signatures of a
Microsolvated Hexafluorophosphate Anion
14:15714:30  Erik Butenschén
What 'H & ?H NMR Reveals About Enzymatic PET-Degradation
14:307115:00 Detlev Belder
Integrated Chemical Microlaboratories: A Key Technology for
Automated, Safe, and Sustainable Reaction Processing
15:00115:30  Coffee Break
15:307116:00 Jorg Meyer
New Insights into the Volume Isotope Effect of Ice |h from Polarizable
Many-Body Potentials
16:00116:15 Muhammad Fernadi Lukman
Local Structure Insight of Flexible Cu?* doped ZIF-8 and Its Application to
Hydrogen Isotopologues Detection
16:15716:30  Nils Hertl
Mode Selectivity in Electron Promoted Vibrational Relaxation of
Chemisorbed Hydrogen on Molybdenum and Tungsten Surfaces
16:30117:00  Alexandra Becker

Preparation and Characterization of Solid Low-Activity Tritium-Loaded
Samples

18:00122:00

Conference Dinner




Wednesday 25 March (timings are CET)

09:00109:45 Melanie Schnell
H-Isotope Dependent Effects Revealed with High-Resolution Molecular
Spectroscopy
09:457110:15 Anne B. McCoy
Deciphering Spectral Signatures of Proton Delocalization in Hydrogen-
Bonded Complexes
10:15110:30 Milena Barp
Vibrational Signature of Shared Hydron in Deprotonated HFIP Dimer and
Trimer
10:30111:00  Coffee Break
11:00111:30  Grégory Schneider
Graphene and its Interactions with Protons and Hydrons
11:30711:45  MariaJudith Caisachana Lozada
Effects of Mechanical Strain and Local Curvature on Hydrogen Isotope
Selectivity in Graphene Membranes
11:45112:00 Dario Calvani
Enhanced and Selective Unidirectional Proton Transport via Covalent
Benzenesulfonic Functionalized Nanoporous and Pristine Graphene
12:00112:30  Thomas Kuhne
Quantum Mechanics in a Glass of Water
12:30113:30  Lunch
13:30114:00 Thomas Heine
Thermodynamic Limits of Chemical Affinity Sieving
14:00114:15  Felix Moncada
Nuclear Orbitals within the Born-Oppenheimer Approximation
14:15714:30 Daniela Mondonico
Design Principles for Isotopologue-Selective Membranes in AqQueous
Environment: The Interplay Between Pore Size and Functional Group
Chemistry
14:30115:00 Hoi Ri Moon
MetalTOrganic Frameworks as Quantum Sieving Platforms for Next-
Generation Hydrogen Isotope Separation
15:00115:30  Closing
15:307117:30  Lab tour
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Mon 09:00-09:45: Keynote Talk — Stefan Kaskel

Porous Materials for Isotope Separation

Stefan Kaskel
Inorganic Chemistry I, TU Dresden
stefan.kaskel@tu-dresden.de

Porous materials are used in industry for various gas and liquid phase separations.
While zeolites and activated carbons are established adsorbents for industrial
applications, in recent decades a plethora of novel tailorable materials was developed
such as Metal-Organic Frameworks (MOFs), acknowledged by the Nobel Prize in
2025, ZIFs, COFs, PAFs, and many more.

An emerging application of porous materials is the separation of isotopologues. In
particular H2/D2 and H2O/D>O separations received considerable attention in recent
years. Despite the use of D2 is mostly driven by niche applications in biomedicine and
electronics, recent efforts in nuclear fusion reactor technology foster intensified efforts
targeting tritium production and °Li/’Li separation.

A fascinating feature of selected MOFs is their ability to open the pores only for
selected molecules as a response to guest inclusion leading to an almost ideal
separation selectivity.['l In that respect, recently various MOFs were discovered
demonstrating selective pore opening for D2 vs. Hz or kinetic separation principles
based on different adsorption rates.

o0 L 00

Figure 1: Flexible MOFs such as DUT-8 open their pores selectively for D, leading to
a high D2/H2 adsorption selectivity.??]

The presentation provides an overview on various porous materials and their
application to isotope separation.

[1] I. Senkovska, V. Bon, A. Mosberger, Y. Wang, S. Kaskel, Adv. Mater. 2025, 37,
2414724,

[2] L. Bondorf, J. L. Fiorio, V. Bon, L. Zhang, M. Maliuta, S. Ehrling, |. Senkovska, J. D.
Evans, S. Kaskel, T. Heine, M. Hirscher, Sci. Adv. 2022, 8 (15), e-abn7035.

[3] M.F. Lukman, M. Mendt, V. Bon, S. Kaskel, A. Péppl, Chem. Commun. 2023, 59,
9884-9887. 0



Mon 09:45-10:15: Invited Talk — Tanja Gulder

Electrochemical Hydrogen—Deuterium Exchange:

Towards Sustainable Approaches for Late-Stage Isotope Labeling

Tanja Gulder

Saarland University, 66123 Saarbruecken & Helmholtz Institute for Pharmaceutical
Research Saarland (HIPS) Helmholtz Centre for Infection Research (HZI), 66123
Saarbruecken, Germany

tanja.quilder@uni-saarland.de

The incorporation of deuterium atoms into organic molecules has emerged as a
transformative strategy in modern synthetic chemistry, driven by its broad utility in
physical organic studies, medicinal chemistry, and chemical biology.l"! Traditional
approaches to deuterium incorporation often rely on multi-step syntheses using pre-
functionalized substrates, which suffer from poor atom economy and limited tolerance
to functional groups.?! Hydrogen isotope exchange (HIE) offers a promising alternative
for late-stage functionalization.®! Current protocols for HIE, however, typically require
harsh conditions, strong acids or bases, and transition-metal catalysts, which restrict
their applicability. Recent advances in photocatalytic and electrochemical HIE have
enhanced sustainability and operational simplicity, aligning with the principles of green
chemistry.

This talk will highlight our group’s recent advances in developing hydrogen-deuterium
exchange reactions utilizing electrochemistry.¥l Our strategies help push the
boundaries of chemical space, granting access to a rich diversity of novel chemical
structures that often cannot be approached by our current standard method repertoire.

[1] @) J. Atzrodt, V. Derdau, T. Fey, J. Zimmermann, Angew. Chem. Int. Ed. 2007, 46,
7744-7765; b) S. Kopf, F. Bourriquen, W. Li, H. Neumann, K. Junge, M. Beller, Chem.
Rev. 2022, 122, 6634-6718.

[2] a) C. Liu, Z. Chen, C. Su, X. Zhao, Q. Gao, G.-H. Ning, H. Zhu, W. Tang, K. Leng,
W. Fu, B. Tian, X. Peng, J. Li, Q.-H. Xu, W. Zhou, K. P. Loh, Nat. Commun. 2018, 9,
80; b) C. Liu, S. Han, M. Li, X. Chong, B. Zhang, Angew. Chem. Int. Ed. 2020, 59,
18527-18531; c) Y. Li, Z. Ye, Y.-M. Lin, Y. Liu, Y. Zhang, L. Gong, Nat. Commun. 2021,
12, 2894; d) J. L. Koniarczyk, D. Hesk, A. Overgard, I. W. Davies, A. McNally, J. Am.
Chem. Soc. 2018, 740, 1990-1993; e) D. Wood, S. Lin, Angew. Chem. Int. Ed. 2023,
62, €202218858.

[3] G. Prakash, N. Paul, G. A. Oliver, D. B. Werz, D. Maiti, Chem. Soc. Rev. 2022, 51,
3123-3163.

[4]a) Y. Ni, J. Lebelt, M. Barp, F. Kreuter, J. Jin, H. Buttkus, M. Kretzschmar, R. Tonner-
Zech, K. R. Asmis, T. Gulder, Angew. Chem. Int. Ed. 2025, €202417889; b) J. Lebelt,
T. Gulder, German Patent Application, DE102025123173.7, Germany, 2025.

0



Mon 10:15-10:30: Contributed Talk — Junsu Ha

High-temperature hydrogen isotope separation enabled by locally flexible gates in

tightly confined microporous metal-organic frameworks

Junsu Ha,>? Minji Jung,® Jaewoo Park,® Shinyoung Kang,® Mingyu Jeon,? Jihyun
Park,° Jihan Kim,? Hyunchul Oh-"¢ Hoi Ri Moon"?

aDepartment of Chemistry, Stockholm University, 114 19 Stockholm, Sweden.
bDepartment of Chemistry and Nanoscience, Ewha Womans University, Seoul
04104, Republic of Korea.
¢Department of Chemistry, Ulsan National Institute of Science and Technology
(UNIST), Ulsan 44919, Republic of Korea.
dDepartment of Chemical and Biomolecular Engineering, Korea Advanced Institute of
Science and Technology (KAIST), Daejeon, Republic of Korea.

junsu.ha@su.se

Conventional kinetic quantum sieving method based on rigid frameworks exhibit high
performance only at cryogenic temperatures near the liquefaction temperature (20 K)
of hydrogen isotopes, due to their weak binding energies on the outer surface of porous
materials. In this study, our strategy to achieve high operation temperatures, as well
as large uptake toward deuterium, involves the introduction of diffusion barrier to the
apertures of MOFs containing large cavities. We prepared a series of isoreticular MOFs
(Cn-IRMOF, n =4 and 5), featuring butoxy and pentoxy functionalized terephthalate as
the locally flexible kinetic barriers to achieve higher separation temperatures. Their
kinetic behavior was analyzed using hydrogen sorption measurements and thermal
desorption spectroscopy. Among the series of Cn-IRMOF, C5-IRMOF, which has
crystallographically disordered pentoxy gates, exhibits different pore limiting envelope
from 1.5 to 3.6 A depending on temperature, which was proved by molecular dynamics
simulation. This provides the most effective confinement phenomenon for KQS at a
significantly higher temperature of 100 K, with meaningful D2/H2 selectivity and a D2
uptake of approximately 1.0 mmol/g.

P

-BDC
(n=4 and 5) Zn,0(CO0);
HJ:\O/\/\ C4_BDC

R = K g~ Cs-BDC

Figure 1: Schematic images of Cn-IRMOF structure consisting of Zn40 cluster and
Cn-BDC with flexible alkyl chains.
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