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WHY CLOSED LOOP RECYCLING OF SOCS?
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STRUCTURE OF SOLID OXIDE CELLS (FZ JULICH)
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STRUCTURE OF SOLID OXIDE CELLS (FZ JULICH)
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STRUCTURE OF SOLID OXIDE CELLS (FZ JULICH)

Elcogen, Website, 2023
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POSSIBLE RECYCLING CONCEPT (FZ JULICH)

Step Six

Stack testing or
stack operation

Step Five

Integration into
manufacturing process

Step Four

Powder preparation:
Milling and sieving

Recycling concept developed by S. Sarner (IEK-1, Forschungszentrum Julich)
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CELL MANUFACTURING AND RECYCLING LOOPS
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CELL MANUFACTURING AND RECYCLING LOOPS
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CELL MANUFACTURING AND RECYCLING LOOPS
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CELL MANUFACTURING AND RECYCLING LOOPS
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GREEN TAPE RECYCLING
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TAPE CASTING AND RECYCLING OF SUBSTRATES
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TAPE CASTING AND RECYCLING OF SUBSTRATES
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TAPE CASTING AND RECYCLING OF SUBSTRATES
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TAPE CASTING AND RECYCLING OF SUBSTRATES
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TAPE CASTING AND RECYCLING OF SUBSTRATES
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GREEN TAPE RECYCLING
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GREEN TAPE RECYCLING
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GREEN TAPE RECYCLING

Similar slurry properties achieved
Processing via tape casting possible

Particle size distribution (PSD) 100
' ML | N ML | v R T
—m— Reference slurry IF
74 —® 100% rec. green tapes | |
[ | Reference slurry :

5 100% rec. green tapes - 80
§°7 - 60
46 -
©
E 41 !

()] 4
> ]
= - 40
T 31
q) i =
o
2 4
- 20
1 -
0 Hh - 0
0,01 10 100
Diameter [um]
Re-suspending in solvent
Mitglied der Helmholtz-Gemeinschaft 28/3/2023

Cumulative fraction [%]

Slurry viscosity

100000 - —&— Reference slurry
—— 100% recycled green tapes

10000 -
)
©
& -
> 1000
‘» ]
o]
O
L .
= 100~

10 5 !
A o T |
0,01 0,1 1 10

Page 9

Shear rate [1/s]

/.

Full recovery
possible

JULICH

Forschungszentrum



RECYCLING OF SINTERED HALF CELLS
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RE-PROCESSING OF SINTERED HALF CELLS
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THERMAL PROCESSING OF RECOVERED HALF CELLS

Sintered at 1400°C in air
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THERMAL PROCESSING OF RECOVERED HALF CELLS

Sintered at 1400°C in air
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Microstructure } Similar pore morphology
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Lowered shrinkage:

Sintering behavior } 13% (Reference 18%)
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THERMAL PROCESSING OF RECOVERED HALF CELLS

Sintered at 1400°C in air
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Microstructure } Similar pore morphology

Lowered shrinkage:
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Affecting further cell processing route
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THERMAL PROCESSING OF RECOVERED HALF CELLS
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THERMAL PROCESSING OF RECOVERED HALF CELLS
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THERMAL PROCESSING OF RECOVERED HALF CELLS
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CONCLUSION

Recycling of substrate green tapes

} Re-suspending green tapes to slurry
} Nearly no influence on slurry properties

} Full recovery of substrate in process

Mitglied der Helmholtz-Gemeinschaft 28/3/2023 Page 13

/.

JULICH

Forschungszentrum



CONCLUSION

Recycling of substrate green tapes

Re-suspending green tapes to slurry

Nearly no influence on slurry properties

Full recovery of substrate in process

Promising to be implemented into
- manufacturing of SOCs
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Recycling of substrate green tapes

} Re-suspending green tapes to slurry
} Nearly no influence on slurry properties

} Full recovery of substrate in process

Promising to be implemented into
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CONCLUSION

Recycling of substrate green tapes Recycling of sintered half cell material

} Re-suspending green tapes to slurry } Processing slurry from re-milled half cells

} Slurry properties, shrinkage, microstructure

} Nearly no influence on slurry properties and mechanical properties affected

} Full recovery of substrate in process } Full recovery of sintered cells difficult

Promising to be implemented into
manufacturing of SOCs
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CONCLUSION

Recycling of substrate green tapes Recycling of sintered half cell material
} Re-suspending green tapes to slurry } Processing slurry from re-milled half cells

} Slurry properties, shrinkage, microstructure

Nearl infl | '
} early no influence on slurry properties and mechanical properties affected

} Full recovery of substrate in process } Full recovery of sintered cells difficult
Promising to be implemented into Recycling of defined shares realistic
manufacturing of SOCs Adaptability for End-of-Life material?

Currently investigated at IEK-1
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