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CONFIRMED SPEAKER ABSTRACTS

Prof. Dr. Jean-Francois Gohy

Université catholique de Louvain
Louvain-la-Neuve (BE)

Novel Approaches Towards Polymer-Based
Electrolytes

Compared to conventional liquid electrolytes, poly-
mer-based solid and quasi-solid-state electrolytes
(e.g., ionogel) exhibit enhanced safety and broader
electrochemical stability windows, enabling compati-

: bility with high-voltage cathodes. While their improved
mechanicalrobustness (comparedwithliquid electrolyte)is oftenhighlighted, thelithium-iontransportmechanisminthese
systems—polymer segmental dominated motion—imposes an inherent trade-off between ionic conductivity and
mechanical strength. To overcome this compromise, it is necessary to develop an ionic transport mechanism where
lithium ions migrate independently of the host polymer chain dynamics. Its realization demands a focus shift in
materials design from conventional polymer chains mobility to other environment engineering or transport pathways.
Crucially, if such a mechanism becomes the dominant transport mode, it may decouple ion migration from polymer
chain dynamics—fundamentally shifting the prevailing paradigm. This would open a pathway toward materials that
simultaneously exhibit high ionic conductivity and mechanical strength.

One possibility relies on the so-called competitive coordination principle, creating an environment in which lithium ions
are shared between multiple ligands with similar binding energy. In polymer-based ionogels, this can be achieved by
combining polymer networks with ionic liquids. Lithium ions in such systems do not form strong coordination with
any single ligand, resulting in reduced average binding energies and enhanced ion lability. Although competitive
coordination has been widely explored in liquid electrolyte systems, its application in solid and quasi-solid polymer
electrolytes remains in its infancy. Herein, we design a crosslinked polyrotaxane network and then introduce ionic liquid
and a lithium salt to obtain an ionogel electrolyte based on the principle of competitive coordination with the lowest
binding energy for lithium ions coordinated with both the polymer network and ionic liquid clusters. This facilitates
their migration within the ionogel and their release from the coordination environment, thereby improving lithium-ion
transport efficiency (ionic conductivity of 2.2x10° S cm™ and t *=0.45 at 20 °C)."

Another possibility lies in the use of liquid crystalline block copolymer electrolytes (BCPE) with a liquid crystal and
a lithium-ion conductive phase. Herein, we synthesize a lithium salt loaded poly(10-[(4-cyano-4-biphenyl)oxy] decatyl
methacrylate)-block-(methoxy-poly(ethylene glycol) methacrylate-co-glycidyl methacrylate) [P(MALC)-b-P(PEGMA-co-
GM)] BCPE by reversible addition-fragmentation transfer polymerization. Formation of a smectic A mesophase in a
broad temperature range was confirmed for those samples with or without added lithium salt. A setup was developed
to drop-cast BCPE solutions into a homogeneous E, (AC or DC) under controlled conditions. Self-standing films were
obtained and employed for further electrochemical and morphological analysis. Samples subjected to E_ consistently
exhibited enhanced ionic conductivity, reaching values up to 4.7-10° S:cm™ at 60° C, compared to 6.0-10® S-cm™ at
the same temperature for the polymer electrolyte casted without EF. Hierarchical morphologies at two nanoscales
were identified across a broad range of examined BCPE compositions. In all recognized microstructures, the discrete
smectic A layers exhibited a perpendicular orientation with respect to the BCPE. The observed increase in ionic
conductivity is attributed to the stronger phase separation and longer-range order achieved through E_ directed self-
assembly, that further allow the creation of efficient lithium-ion transport pathways between the different microphases
of the BCPE.?
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Prof. Dr. Hirofumi Yoshikawa

Kwansei Gakuin University
Nishinomiya (KR)

Muirti-valent ion batteries using organic frame-
work structure materials

Calcium-ion batteries (CIBs) are promising energy
storage systems because of their low cost and high
theoretical volumetric energy density. However,
calcium ion (Ca?"), a divalent cation with a larger ion-
ic radius than lithium ion, forms strong electrostatic
interactions with the divalent 0% anion in conventional metal-oxide-based cathode active materials, resulting in capacities
less than 55% of the theoretical values and poor rate performance. In this study, Cu,(HHTP), (HHTP: 2,3,6,7,10,11-hexahy-
droxytriphenylene),atwo-dimensional metal-organic framework with monovalent O-anionsincludedinits crystal structure,
is used as a cathode active material for CIBs, and its performance, as well as its calciation and de-calciation mechanisms,
isinvestigated. Cu,(HHTP), has a high initial capacity equal to 86% of the theoretical value and excellent rate performance
owing to sufficient redox reaction and smooth calciation, respectively. However, it exhibits poor cycle performance
because of insufficient de-calciation during charging, which results from electrostatic interactions between intercalated
Ca?*ions with O anions in the narrower interlayer spacing of Cu,(HHTP), after the first discharge. These findings provide
valuable insights for improving the performance of cathode active materials for CIBs.

References:
1. MK. Wakamatsu, S. Ohkata, M. Kajiwara, N. Tanifuji, H. Yoshikawa, T. Shimizu ACS Electrochemistry, (2026) 2, 3,
596-603 (DOI: 10.1021/acselectrochem.5c00241) (Selected as Supplementary Cover)

Prof. Dr. Jodie Lutkenhaus

Texas A&M College of Engeneering
Texas (US)

Organic Batteries for Low Temperature Operation

Lithium-ion batteries have been widely used in
portable electronic devices for many years. Howev-
er, these batteries still face significant challenges in
harsherand more complexenvironments such as electric
vehicles, aerospace, subsea operations, and power grid
systems. Specifically, lithium-ion batteries lose their
ability charge and dlscharge at low temperatures due to freezing of the electrolyte, as well as impeded desolvation of
ions at the electrode-electrolyte interface. This talk will focus on redox-active polymers as potential active materials for
low-temperature batteries. In the first portion of the talk, a dual-ion battery comprised of copolymer of 2,2,6,6-tetramethyl-
piperidenyloxyl-4-yl methacrylate and glycidyl methacrylate (PTMA-co-GMA) and naphthalene tetracarboxylic
dianhydride-derived polyimide (PNTCDI) as active materials for the positive and negative electrodes,
respectively, is discussed. Using a low-temperature electrolyte, the dual-ion battery exhibited a capacity of 76 mAhgat1C
current, maintaining operability up to 10C current, and delivering 1000 W kg specific power down to -40 °C. The battery
maintained 85% capacity at 0°C and 55% capacity at-40 °C. Interestingly, the battery showed near-zero capacity decay while
cycling at low temperatures. The second portion of this talk will present a fundamental investigation of energy barriers
associated with low temperature operation in organic batteries, illustrating specific cases in which organic batteries can
out-perform lithium-ion batteries. Taken together, organic batteries demonstrate a promising path toward
earth-abundant energy storage materials for extreme environments.




CONFIRMED SPEAKER ABSTRACTS

Prof. Dr. Xinliang Feng

TU Dresden
Dresden (DE)

Aqueous Metal-lon Batteries: From Printable
Electronics to Large-Scale Energy Storage Sys-
tems

Batteries are central to the global decarbonization
strategy, enabling the transition from fossil fuels to
renewable energy systems. It is projected that the
global demand for battery capacity will increase
from the current 2-3 TWh to over 9-10 TWh within the next decade, driving rapid expansion of the energy storage
market. However, state-of-the-art technologies, including lithium-ion batteries (LIBs), lead—acid batteries (LABs), and
nickel-metal hydride batteries (NiMHs), face critical challenges such as limited resource availability (e.g., Li, Co, Ni, and
graphite), safety concerns, toxicity, and self-discharge, which hinder their sustainable large-scale deployment.
In this context, aqueous metal-ion batteries (AMIBs) have emerged as a promising alternative, offering intrinsic
safety, low cost, environmental benignity, and scalability. These systems, encompassing monovalent (Li*, Na*, K*),
multivalent (Zn%, AlI3*), and proton-based chemistries, hold considerable potential for both grid-level storage and emerging
electronics. Nevertheless, their practical implementation remains limited by fundamental challenges, including the narrow
electrochemical stability window of water, insufficient cathode capacity, interfacial instability, and dendrite formation
at metal anodes. In this talk, | will present our recent advances in addressing these challenges through the design of
novel materials and device concepts. In particular, we focus on two-dimensional (2D) organic and inorganic layered
materials as highly tunable platforms for electrode active materials, as well as functional interfaces and membranes.
Complementary to this, we develop advanced aqueous and quasi-solid-state electrolytes to regulate interfacial
reactions and expand the operational window. By integrating these components, we explore diverse cell configurations,
including rocking-chair, dual-ion, and flow-type systems, to bridge fundamental materials design with practical device
architectures. Furthermore, we extend these concepts toward flexible and printable energy storage devices. By
employing printable graphene and 2D materials as functional inks, we demonstrate aqueous and solid-state batteries
compatible with scalable fabrication technologies, targeting applications in wearable electronics and distributed ener-
gy systems. These efforts highlight a pathway toward next-generation aqueous battery technologies that unify safety,
sustainability, and performance, spanning applications from micro-scale printable electronics to large-scale energy
storage infrastructures

Xinliang Feng
" Max Planck Institute of Microstructure Physics
2 Technische Universitaet Dresden

E-mail: xinliang.feng@mpi-halle.mpg.de
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Prof. Dr. Michael J. Aziz

Harvard University
Cambridge, MA (US)

Molecular lifetime, capacity fade and capacity re-
covery with organic active species

We have developed high performance flow batter-
ies based on the aqueous redox behavior of small
organic and metalorganic monomers composed of
earth-abundant elements. These redox active
materials can be inexpensive and exhibit rapid redox

kinetics and high solubilities, potentially enabling rapid scaling of flow batteries at reduced cost. Adequate molecular
lifetime has been one of the most challenging requirements to satisfy. We have shown that the amount of lost capacity
is determined primarily by the molecular calendar life, which can depend on state of charge and temperature, but is
independentofthenumberofcharge-dischargecyclesimposed.lwillshowhowgalvanostaticcyclingintroducesartifactsinto
capacity measurements that vitiate low fade rates based solely on galvanostatic cycling and will show how
potential holds during cycling eliminate those artifacts, permitting the measurement of extremely low capacity fade rates.
| will discuss how an understanding of molecular decomposition mechanisms has permitted us to design molecules
with decadal projected lifetimes and even to reverse capacity fade by recomposing decomposed molecules within the
functioning battery electrolyte.

Michael J. Aziz,
Harvard John A. Paulson School of Engineering and Applied Sciences,
Cambridge MA 02138 USA

Dr. Rebecca Marcilla

IMDEA Materials Institute
Madrid (ES)

Membrane-Free Redox Flow Batteries: Design
Strategies and Performance Enhancement

Redox flow batteries (RFBs) are promising candidates
for large-scale energy storage due to their decoupled
energy and power design, safety, and long cycle life.
However, the reliance on ion-exchange membranes
significantly increases system cost and can limit
long-term stability due to crossover and degradation. In this talk, | will present recent advances in the development of
membrane-free redox flow batteries, focusing on alternative design strategies that eliminate the need for costly
separators while maintaining high performance.

Our approach is based on the rational design of organic electroactive materials combined with tailored electrolyte
engineering, such as immiscible biphasic systems. [1,2] Particular emphasis will be placed on current strategies to
mitigate the inherent self-discharge at the liquid-liquid interface. These approaches enable effective spatial separation
of redox species, suppress crossover, and enhance cycling stability. [3,4]

Recent results demonstrate improved coulombic efficiency, extended cycling stability, and competitive energy densi-
ties, positioning membrane-free configurations as a viable pathway toward low-cost and sustainable energy storage
technologies. The insights discussed provide general guidelines for the design of next-generation RFBs beyond
conventional membrane-based architectures.

References:

1. Navalpotro et al. Angew. Chemie - Int. Ed. 2017, 56, 12460

2. a)Joule, 4,2020,953-966; b) J. Am. Chem. Soc. 2024, 146, 41, 28414-28426
3. Navalpotro et al. APL Energy 2025, 3, 012001

4. Navalpotro et al. Angew. Chemie - Int. Ed. 2025, 64, e202424650
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“R Prof. Dr. Steven Renault
French National Centre for Scientific Research

Paris (FR)

Unlocking the Second Electron In the Electro-
chemical Delithiation/Lithiation of p-DHT Deriva-
tives: Cu? Effect

For n-type organic electrode materials, a
particularly critical point is the very limited number of
positive organic electrode materials that are prepared
directlyintheirreduced state (eg. lithiated) foraLi-ion cell

configuration.

In the last fifteen years, our lab has developed lithiated p-dihydroxyterephthalate-based (p-DHT) positive electrode
material for Li-organic batteries, starting with dilithium (2,5-dilithium-oxy)-terephthalate salt (Li,-p-DHT) using an
original, solvent-free synthetic route." Galvanostatic cycling delivered approximately one Li* per formula unit
corresponding to a reversible capacity of ~118 mAh g™ at an average potential of 2.55 V vs Li*/Li. The full two-electron
theoretical capacity (241 mAh g™") was not achieved, since oxidation stalled before reaching the fully quinoid state.
Instead, the material stabilized in a semiquinone radical intermediate, limiting practical capacity but defining a clear
one-electron redox plateau.

Spectator-cation substitution offers an excellent, structure-preserving route to tune the electrochemistry of the p-DHT*
redox center in the solid state by acting on coordination electrostatics rather than on the redox-active framework
itself. In these salts, Li* remains bound to the two phenolate oxygen atoms that host the reversible hydoquinonate 2
semiquinone 2 quinone chemistry, while non-redox active “spectator” cations are deliberately chosen in the s-block.

Especially, Mg(Li,)-p-DHT provides a reference framework for rationalizing the spectator-cation effect in this
series of material.? Because of the large ionic potential of Mg?, the Mg—-0 interaction shows an enhanced covalent
character, which significantly reduces the donor inductive effect of the phenolate group conjugated with the aromatic ring,
resulting in the increased operating potential observed during reversible Li* extraction (~3.4 V), despite still being limited
to a one-electron reaction.

Our recent extension of this concept from s-block spectator cations to a 3d-block (with Zn?* and Cu?¥)3* derivative
demonstrates its extended validity. While bulk copper (2,5-dilithium-oxy)-terephthalate exhibits limited electrochemical
activity when processed as a conventional powder electrode, direct synthesis of this material onto a high-surface-area
conductive carbon scaffold enabled access to the second electrochemical process associated with oxidation of the
phenolate units to the quinone form. This carbon-supported architecture enabled specific capacities approaching the
theoretical capacity for the complete two-electron redox process of the p-dihydroxyterephthalate framework (~190 mAh
g"), corresponding to the extraction of nearly two lithium ions per formula unit at an average operating potential close
to 3.5V vs Li*/Li.

Moreover, the integration of magnesium- and zinc-based (2,5-dilithium-oxy)-terephthalate positive electrodes with
polyester-based solid polymer electrolytes was investigated, as well as a recycling route for Mg(Li,)-p-DHT electrodes.
A reprotonation step enabled regeneration of the parent organic precursor 2,5-dihydroxyterephthalic acid, together with
the recovery of lithium and magnesium as corresponding salts.

References:

1. Renault, S.; Gottis, S.; Barres, A.-L.; Courty, M.; Chauvet, O.; Dolhem, F.; Poizot, P. A Green Li-Organic Battery Working as
a Fuel Cell in Case of Emergency. Energy and Environmental Science 2013, 6, 2124-2133. https://doi.org/10.1039/
C3EE40878G.

2. Jouhara, A.; Dupré, N.; Gaillot, A.-C.; Guyomard, D.; Dolhem, F,; Poizot, P. Raising the Redox Potential in Carboxy-
phenolate-Based Positive Organic Materials via Cation Substitution. Nat Commun 2018, 9 (1), 4401. https://doi.
org/10.1038/s41467-018-06708-x.

3. Shyma Sajeevan, A.; Bernard, L.; Tran-Van, P; Brandell, D.; Renault, S.; Poizot, P. Combining Polyester-Based Solid
Polymer Electrolytes with Lithiated Organic Cathodes for 3.5 V-Class Li-Organic Rechargeable Batteries. ACS Appl.
Polym. Mater. 2024. https://doi.org/10.1021/acsapm.4c00511.
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Prof. Dr. Nara Kim

Linkoping University
Linkdéping (SE)

Sustainable Stretchable Organic Batteries for
Wearable Electronics

Driven by the need for sustainable energy storage,
organic batteries based on renewable
materials have attracted increasing attention. Beyond
sustainability, organic materials offer additional
advantages, such as mechanical flexibility and potential

biocompatibility—key requirements for wearable and bio-integrated electronics that operate under deformation and
in contact with biological environments. However, despite these benefits, the development of organic batteries has
largely focused on conventional architectures, and their potential for wearable applications remains underexplored. In
particular, stretchable organic batteries capable of maintaining stable electrochemical performance under mechanical
deformation are still at an early stage.

Here, we present recent advances in stretchable organic batteries enabled by several design strategies™
(i) stretchable composite electrodes with redox-active molecules embedded in an ion-conducting elastomer matrix?,
(i) stretchable porous electrodes infiltrated with redox molecule-containing gel electrolytes®#, and (iii) flowable paste-like
electrodes based onredox polymer nanoparticles and conductive networks®. These electrodes are integrated with various
stretchable separators and current collectors to achieve mechanically compliant full cells with stable
electrochemicalperformanceunderrepeatedmechanicaldeformation. Theseemergingbatterysystemsholdstrongpotentialfor
ubiquitous wearable electronics, including loT sensors for continuous human and plant health monitoring, and may
further enable low-cost, disposable or transient electronic applications.

Nara Kim™, Aiman Rahmanudin’, Danfeng Cao’, Jong Won Lee?, Myung Han Yoon?, Klas Tybrandt’

TLaboratory of Organic Electronics, Department of Science and Technology (ITN), Linképing University, Bredgatan 33,
Norrképing, Sweden

2School of Materials Science and Engineering, Gwangju Institute of Science and Technology (GIST), Gwangju 61005,
Republic of Korea

Email: nara.kim@liu.se
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Prof. Dr. Ho Seok Park

Korean Academy of Science & Technology (KAST)
Seongnam (KR)

Two-Dimensional Organic Frameworks for
Electrolyte and Interfacial Engineering in Lithium
Metal Batteries

The practical realization of lithium metal batteries is
fundamentally constrained by uncontrolled dendrite
growth, parasitic side reactions, and mechanically
fragile solid electrolyte interphases — all rooted in
poorly regulated ion transport and interfacial chemistry. Two-dimensional (2D) organic-based materials, owing to their
structural programmability and tunable functional sites, offer a compelling platform to simultaneously address these
challenges across both liquid and solid electrolyte systems.

In the first strategy, | will introduce molecularly engineered 2D polymeric metal phthalocyanines (CoTP) conformally
coated on carbon surface, which can direct localised TFSI- anion flux toward the electrode surface for uniform LiF-rich
SEl formation, as well as facilitate interfacial Li* transfer through pseudo-crown ether-type TEG linkers. Then, | will
address 2D dual-Lewis-base covalent organic framework (N/O-COF) bearing triazine and carbonyl groups integrated
into PEO-based solid polymer electrolytes. The synergistic N/O coordination environment simultaneously enables
directional Li* migration through ordered nanochannels and promotes LiF-rich SEI formation via TFSIX decomposition.
Together, these works establish 2D organic frameworks as a powerful and generalisable design platform for governing
both bulk ionic environments and electrode—electrolyte interfacial chemistry, offering a fundamental pathway toward
safe, high-energy, and durable lithium metal batteries.

.M Prof. Dr. Birgit Esser

Ulm University
Ulm (DE)

Organic Electrode Materials in Next-Generation

. Batteries

Organic electrode materials have attracted great
interest for next-generation batteries, in particular
so-called post-lithium batteries,[" including multivalent
metal and anionic batteries. They can be classified into
- p- and n-type organic materials and can therefore furnish

different types of battery cell configurations: cation-rocking chair, anion-rocking chair and dual-ion,>?® which include
metal- and all-organic batteries. In this talk the design,”! synthesis®® and operational principles of selected p- and n-type
organic electrode materials will be discussed as well as their application in all-organic®” and “post-lithium”-metal full
cells.B-10
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Dr. Tobias Janoschka

Jena Flow Batteries GmbH
Jena (DE)

From Milliwatts to Megawatts: Bringing an Or-
ganic Flow Battery Technology to Scale

How does a battery technology move from molecular
design in the laboratory to large-scale energy storage
in the field? This presentation explores the scale-up
journey of an organic flow battery technology, based
on TEMPO chemistry, from its scientific beginnings

roughly a decade ago to systems in the MWh range today.

The story begun with the identification and development of suitable organic active materials and continued through
the first laboratory prototypes, increasingly advanced demonstrators and the world’s first organic flow battery deployed
in the field in 2019. From there, the technology progressed towards larger and more demanding applications reaching
installations of up to 20 MWh in 2025.

At the heart of this journey is a key insight: successful battery innovation is not achieved by chemistry alone. Flow batter-
ies store energy in liquid electrolytes held in external tanks and convert it in an electrochemical stack, enabling the inde-
pendent scaling of energy and power. This unique architecture creates major opportunities for long-duration stationary
storage (LDES), but it also makes scale-up a true multidisciplinary challenge. Promising molecules must be transformed
into robust, reliable and economically viable systems that perform under real operating conditions.

In this context, the presentation highlights how the focus shifted during scale-up from electrochemical feasibility to
system performance and from material selection to manufacturability. Selected examples will illustrate how scientific
progress and practical implementation must come together to unlock commercial relevance.

It concludes with an outlook on the next phase of development and the role such systems can play in enabling resilient,
safe and scalable energy storage for the energy transition.

Dr. Ingo Manke

HZB flir Materialien und Energie
Berlin (DE)

About the Speaker

Dr. Ingo Manke is a physicist and the Head of the
Imaging Group within the Institute of Applied Materials
at the Helmholtz-Zentrum Berlin (HZB). With a career
spanning over two decades, he has established himself
as a leading international expert in the field of operan-
do imaging and digital twins for energy materials. His

research primarily utilizes advanced X-ray and neutron tomography to visualize the internal 3D/4D microstructures of
batteries and fuel cells, specifically focusing on degradation mechanisms like dendrite formation and water transport.
A highly cited author with hundreds of publications, Dr. Manke plays a pivotal role in bridging experimental physics and
materials science at the BESSY Il synchrotron, where his work directly informs the development of safer, more efficient
next-generation energy storage and conversion technologies.
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Prof. Dr. Patrick Theato

Karlsruhe Institute of Technology
Karlsruhe (DE)

Synthesis of Functional Polymers For Energy
Storage

Presenting Author Patrick Theato,'?
Corresponding Author: patrick.theato@kit.edu

" Institute for Chemical Technology and Polymer Chem-
istry, Karlsruhe Institute of Technology (KIT),
Engesser Str. 18, D-76131 Karlsruhe, Germany.

2 Soft Matter Synthesis Laboratory, Institute for Biological Interfaces Ill, Karlsruhe Institute of Technology (KIT),
Hermann-von-Helmholtz-Platz 1, D-76344 Eggenstein-Leopoldshafen, Germany

Functional polymers are based on certain chemical functional groups. As such, the inspiration from organic chemis-
try has always been fruitful to the development of new synthetic routes to functional polymers. Further, the drive for
structure-property relationships in polymer materials requires a precise control of polymer structures. As such, different
aspects will be discussed:

Poly(ethylene oxide) PEO is a readily investigated polymer in numerous applications. One of them being its utilization
as an electrolyte for solid-state batteries. However, not much is known on structural variants of PEO in regard to the
utilization as polymer electrolytes. Herein, we present the synthesis of some novel PEO-based polymer architectures
and their utilization as polymer electrolytes.

Sulfur and particular functional groups derived from sulfur have been major players in this area of exciting research, and
further have been utilized for the design and preparation of polymeric materials that lead to a plethora of applications.
Herein, we present our recent developments on the synthesis of polymers that derive their functionality from sulfur.
Synthetic advantages as well as limitations will be discussed. And finally, their application as cathode materials will be
presented.

Squaric acid amides (SQA) and squaric acid amide quinoxalines (SQX) provide a new class of redox-active units that are
investigated for their use in organic radical batteries. Synthetic strategies as well as their utilization as suitable materi-
als for electrochemical energy storage will be discussed.
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l 9 Challenges and experiences from commercializ-

% \ » ing organic flow batteries

The talk will cover Cedrik’s academic career, founding

Rivus as well as challenges and experiences of transi-

tioning from academia to industry. The type of research

N that is done in a startup in order to quickly develop and

\ - j commercialize a technology has enormous benefits as

well as constraints compared to university research. This talk will focus on Rivus’ R&D journey, mistakes and successes
as well as which aspects of Rivus’ R&D were the most important. Finally, the talk will cover techno-economics and expe-
riences from scaling up the production and supply chain of organic energy storage molecules.
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Molecular Design of High-Potential PROXYL
Radicals for Advanced Organic Batteries

The development of high-energy-density organic batter-
ies relies on redox-active materials that combine fast
electron-transfer kinetics, structural tunability, and sus-
tainable design principles. Among the most promising
classes of compounds, organic radicals have emerged

as highly versatile redox materials due to their reversible one-electron chemistry, high redox kinetics, and molecular
design flexibility."! These characteristics have enabled their successful implementation in both redox flow batteries and
Li-organic battery technologies, offering opportunities for scalable energy storage based on organic active materials
with tunable electrochemical performance. However, further improvements in operating voltage remain a key challenge
to fully unlock their potential for high-energy applications.

In this talk, we present our recent advances in the design of PROXYL-based radical systems as a new platform to in-
crease the redox potential of organic electrodes beyond the limits of conventional nitroxide chemistries. By rational
molecular engineering of the PROXYL scaffold we have developed a redox polymer, poly(PROXYL methacrylate), for
Li-organic batteries, @ as well as catholyte materials for Aqueous Organic Redox Flow Batteries (AORFBs) . We have
successfully shifted the redox potential to significantly higher values while preserving the fast and reversible elec-
tron-transfer characteristics that define stable organic radical batteries (ORBs). The combination of high redox potential,
good cycling stability, and processability demonstrates the potential of PROXYL chemistry to expand the energy density
of organic batteries.
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