High-performing, sustainable and safe Li-based batteries:
Another world is possible?
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/Energy and power density of battery cells for automotive applications are required to be higher and higher to satisfy user demands and compete\
with conventional vehicles in terms of driving range and cost. On the other hand, European regulation asks for more sustainable batteries over all
the value chain. It is not easy to address all the key-points contemporarily [1]. High-voltage cathodes often show limited compatibility with
conventional electrolytes, while high-Ni materials enhance capacity at the expense of safety. The use od solid-state electrolytes also contributes to
battery safety. To increase sustainability, cathode production should be entirely based on water, which is already applied for anodes, as well as the
introduction of bio-based polymer separators could be important for recycling. This communication presents the work carried out by researchers

\and PhD students within several collaborative projects with industrial partners. /
Cathodes: Li-excess disordered rocksalts Separators: Alginate-based separators
In disordered rocksalt, lithium and transition-metal cations are randomly distributed, enhancing Sodium alginate and polyethylene oxide are used 0.2 —
lithium-ion transport. Co-free compositions reduce costs and ethical concerns. for the preparation of a bio-based separator for . . ggggzﬁj
Solid-state synthesis is a well-established and widely used method for preparing new compounds. XRD electrochemical power devices [4]. % ' o
and SEM are used to evaluate the outcome of the synthesis. SWPEOsoluton  Phase mversion Hot g O - orgl;% { :;Ivent
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LiNi, :Mn, .0, from aqueous slurry and chitosan-based binder Blend polymer solid-state electrolytes
_ _ . _ _ _ _ By blending two polymers with complementary properties, i.e. Jeffamine® and PVDF-HFP, into a
Development of sustainable high-performance Li-ion cells using Co-free LNMO cathodes with chitosan binders, : . ... . oy . e L e
. . . iy . . o single solid-state electrolyte and optimizing their composition, we achieved a balance of high ionic
aqueous processing, and optimized electrolytes with additives to suppress Li dendrites and stabilize interfaces [2, 3]. L. . _ . o _
conductivity and mechanical robustness, enabling safer and efficient lithium metal batteries [5].
Green Processing TEAPF increases coulombic efficiency and half-cell stability
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Solid state batteries: Market analysis and battery control tools
WE: Graphite : Binder : C45 (90:7:3) AM: 2.3 mg/cm? WE: Graphite : Binder : C45 (90:7:3), AM: 4.0 mg/cm? - _ _ _
CE: Li metal, LP30 + 2% VC + 10% FEC CE: LFP (AM: 7.3 mg/cm?), LP30 + 2% VC + 10% FEC In the emerging field of SSB research, a detailed market The families of SSEs received different attention
o0 e B, o 20 110 analysis highlights the major players contributing to the worldwide, which is also related to the special lab-tools
sb|[11] s T ol 1008 advancements of solid-state electrolytes (SSEs). required for their testing. Local trends, such as in
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Si-C fiber based anodes High-speed process using lamination to produce monocell-stacks with up to N
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720 units/min for production of LFP-Graphite pouch cells \ Understanding the reactivity in air of sulphide-

- based SSE to favour their adoption in EV

industry is of foundamental importance.
Concept: Electrospun coatings on battery eomponents enable lamination

LPSCI (infiltrated in non-woven scaffold)
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combined in situ and operando characterization, will be essential for developing the next generation of batteries. /
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