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BIONIC - BInders with high iONIc Conductivity for fully sustainable Li-ion cells is a PRIN project aligned with the Battery2030+ European
Research Initiative. The project aims to design eco-friendly, low-cost polymeric binders with self-healing functionalities and ionic conductivity for Li-
ion battery electrodes.

These innovative materials will: enhance safety and stability of cells, improve energy density and cycle life, reduce costs and environmental impact by
replacing PVdF/NMP with water-soluble green binders.

BIONIC integrates multi-scale computational modelling with advanced experimental characterizations to link structure-properties-performance and
provide guidelines for the design of next-generation binders.

The BIONIC approach is to develop eco-friendly, low-cost polymeric
binders with ionic conductivity and self-healing properties to replace PVdF/NMP
Current Li-ion cells still rely on PVdF/NMP binders, which are toxic, ~ With green, natural, water-based formulations based on chitosan
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FTIR spectroscopy confirmed the formation of ester bonds between chitosan Modeling
and lactic acid, which are expected to reinforce the polymer network and

contribute to enhanced structural integrity of the electrode. The adhesion of chitosan and graphene can be calculated through the
binding energy defined as:
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Preliminary full-cell tests (LFP cathode, graphite-chitosan anode) showed
promising performance, with initial C/10 cycling delivering capacities close to
the theoretical value, highlighting the promise of chitosan-lactic acid binders
for sustainable Li-ion anodes
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Binder: chitosan in 5% lactic acid solution CONCLUSIONS
Graphite: binder: C45 (30: 7: 3) + Chitosan-lactic acid binder ensure strong adhesion and structural
electrolyte: LP30 + 10% FEC + 2% VC - Celgard 2325 separator R . . .
integrity, outperforming conventional systems.
* Electrochemical tests show stable cycling (~330 mAh g™', 99% CE) and
promising full-cell performance with LFP.
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