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Battery manufacturing is complex to scale — and further constrained by toxicity

Carbon

Slurry mixing

Casting

Calendering

Winding

1. Edge elevation

st v

1. Non-uniform particle
migration
2. Crack/defect generation 1. Adhesion failure

1. Delamination
2. Fracture

Kratzig O. and Degen F., J. Power Sources Advances (2025)




Materials in lithium-ion batteries must be adhered together with a polymer binder
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Materials in lithium-ion batteries must be adhered together with a polymer binder
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Dissolving PVDF requires a toxic solvent — N-methyl-2-pyrrolidone (NMP)
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Most exposure risk peaks when mixing and dissolving PVDF and drying off solvent
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At end-of-life, mechanical shredding leaves PVDF residue that impedes material recovery
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Li-ion battery recyclers are typically left with two options:
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Option 3: Advance science and identify a performant, non-toxic alternative to NMP
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TURI & WPI: Designing drop-in non-toxic NMP substitutes
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Current efforts use Hansen parameters to quantify solvation capability
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Current efforts use Hansen parameters to quantify solvation capability
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Current efforts use Hansen parameters to quantify solvation capability
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Current efforts use Hansen parameters to quantify solvation capability
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The missing link: directionality of hydrogen bonding
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TURI & WPI: Designing drop-in non-toxic NMP substitutes
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TURI & WPI: Designing drop-in non-toxic NMP substitutes
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Replacement solvents must be significantly less hazardous than NMP
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TURI & WPI: Designing drop-in non-toxic NMP substitutes
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Identifying a non-toxic solvent alternative to NMP
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Identifying a non-toxic solvent alternative to NMP
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TURI & WPI: Designing a framework for drop-in non-toxic NMP substitutes
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TURI & WPI: Designing a framework for drop-in non-toxic NMP substitutes
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