The many roads to LFP-Recycling: A Toolbox for = Eraunhofer
Cathode Delamination sC

Hannes Bauer', Andreas Gronbach’, Andreas Flegler'!, Guinevere A. Giffin'?

1 Fraunhofer R&D Center Electromobility, Fraunhofer Institute for Silicate Research ISC, Wuerzburg, Germany
2 Institute of Inorganic Chemistry, Julius-Maximilians-University, Wuerzburg, Germany

Fraunhofer Institute for Silicate
Research ISC

g Decoating of current collectors utilizing a in the TGA )
Introduction 200 W fiber laser (A=1062 nm) * Electrochemical testing is misleading due to
* Penetration depth, decoating speed and a polluted suction unit
The delamination of battery electrodes is a energy input freely adjustable * Ratestabiliy at least suggests functioning
critical step in direct recycling strategies for \.* Nearly complete binder removal observable  active material )

lithium-ion batteries, enabling the physical

. . . 150 C/10 ¢/5C/2 1C 2C C/2 1C 100
separation of active materials from current 100 e | WL T
& 1 ) “-‘ ;‘; ‘I‘Eﬁ.“"l‘ T l‘l“"- ‘-‘"‘I“
CO”eCtOrS Whlle preserVIHg thelr Chemlcal 80 §123- |‘| g..éi.l‘i‘-‘; éllllllllllllIIIIIIIIIIIIIIIIIII_I 80 —
. . . — ‘ £ | i S
integrity. This work presents three m S 2 T | H1097 el =
. ® S . 60% g By 160 %
approaches for precise electrode . % IR [ 2] 8 v g
. . I b suct|on E 80 - ¢ .| ¢ LFP pristine £ o | . %
delamination for both shredded and wound aser pea C ] (L 1| D TRUNP LaserAbiatonfi, |40 g8 gesl U - -
o 4. % | s ! CMmC = _‘C‘E 55 1% MAA/ MAAL A A AAAAAAAAAAAAAAAAAALS i)
feedstocks. Each method presents distinct plasma g 70 : ': Sle_ser N o " E
- . . - Do : ° log 3
advantages and downsides. decoated foil coating G g 77 . Lrppristnel 12 B
| i W s | , o 141 v TRUMPF
\ 200 400 600 800 1000 0 - T ; . : T : T ; 0
o 0 10 20 30 40 50
temperature [°C]
cycle

* EcoClean offers cleaning solutions for various ¢ Solid materials yielded after centrifugation
industrial applications TGA suggests CMC dissolution during process
* Aqueous delamination of shredded electrodes ¢ Promising first results seen in testing
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dul e Fully modular and customizable to * Implementation of ultrasound
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