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SIMBA-Disassembly and Recycling

Emma Kendrick, Lin Chen, Brij Kishore, Tengfei Song, Bowen Lui, Anton Zorin,
Subha Samanta, Osaze Omoregbe, Peter Slater, Farouk Tedjar, Zijun Lu
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Figure 1. The Periodic Table of the Elements (Source: Science Notes and Projects)
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70% of the world’s
Co is from the DRC



China has ca.
60% refining
capacity!
Extracted
here!
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Figure 1 - Micro supply chains within the SIMBA project Dec 2022
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NMC811 NMF - HC P2-03 - HC PW - HC

M Negative foil per cell, g/cell

m Electrolyte per cell, g/cell

B Conductive additive for positive electrode, g/cell
m Negative active material per cell, g/cell

B Negative electrode binder, g/cell

M Positive foil per cell, g/cell

m Separator per cell, g/cell

M Positive active material, g/cell

W Positive electrode binder, g/cell

B Conductive additive for negative electrode, g/cell

Value USD / MT

25000

20000

15000

10000

5000

NMC811

LiFePO4

LMO
Cathode Material

NMF

PW

m PO4

N Fe

mCo

o Mn

m Ni

B Na2Co3
W LiOH




. . TSIVIBA-
Shredding vs Disassembly

=wm UNIVERSITYOF
%y BIRMINGHAM




+SIVIB A-

SODIUM-ION AND SODIUM METAL BATTERIES

Disassembling

Baseline cell Sodium-ion solid-state battery

positive Negative Dry at 60 ° overnight

‘ @ Dry at 60 ° overnight
electrode electrode

| separator Negative positive ) -
. electrode electrode b
' E

Soakin IPA

TECHNISCHE
UNIVERSITAT
DARMSTADT

g s GWMG

THE UNIVERSITY OF WARWICK

L] -
Z Fraunhofer 2T o aElkem o= i TES@

f
Karlsruher Institut fur Technologie ISE a ;E:;nrz: A LT R I S HJ U N l:i S |<D .

203

UPPSALA
UNIVERSITET




+SIVIB A-

SODIUM-ION AND SODIUM METAL BATTERIES

T1.4 | Composition breakdown

SIMBA BLC
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Figure. Comparison of separation efficiency with different delamination techniques.

The advantages of the modified ice stripping method were :

4= Reduction in amount of water required for the delamination;

4= Reduced the process time (freezing time); B UNIVERSITYOF
4= Easier to handle and potential to be scale-up and industrialized. BIRMINGHAM
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lce-stripping

e Zero waste procedure: 0.02mL DI water per cm?
* Highly efficient process
* Fast procedure time ~10s

A ‘cool’ route to electrode recovery L. Chen et al. https://doi.org/10.21203/rs.3.rs-4504057/v1
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Water was frozenin 5 s

Lowering temperatures to sub-
zero levels to harness ice's
cohesive strength over the
electrode adhesion to delaminate
electrode coatings.
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T1.4 | Mechanical-sorting process

1= Sorting results of commercial SIB "f'
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WPG6 | Potential process for SIMBA solid-state Sodium-ion Battery
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Summary

1=Critical Materials and Supply Chain

1= Low-value materials — need to retain added value during
reclamation processes

1=Direct and Short Loop Recycling for Scrap and End of Life

1=Ice Stripping delamination retains morphology of components
1=Direct Recycling for Hard Carbon Demonstrated
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