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mOtlvation Sulfuric acid leaching
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= separation of metals dissolved AL Cui. Co. L
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Suzuki, T., Nakamura T., Inoue, Y., Niinae, M., Shibata, J., 2012: A hydrometallurgical process for the separation of aluminum,
cobalt, copper and lithium in acidic sulfate media. Separation and purification technology, 98, 396-401.
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process idea

= objective: single-process {o separate a multi-component
mixture into several product streams of arbitrary purity
and at high concentration
- SisClever process

= idea: create accumulation zones, one for each component,
by controlling the partition coefficients
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direction of flow depends on /;
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counter-current process
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counter-current process
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counter-current process removal
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separation of 2 metals
100 ¢

extra?ﬁt: D2EHPA
_ T = 25°C
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optimal pH-profile
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experimental set-up Co removal 4/Zn removal -
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experimental validation

model Znf{, 99.998% purity ]
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conventional processes aqueous

organic

product 3 product 2 product 1

strip strip strip
liquor 3 liquor 2 liquor 1
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competitive advantages

= high concentration & high purity

= valorize minor components at disparate feed concentrations
= flexible process

= constant principal counter-current flowrates

= costs < conventional processes
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continuous experiments

extractant regeneration
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continuous experiments / extraytnfm D2EHPA
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continuous experiments i
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continuous experiments / / extra}%t D2EHPA
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continuous experiments
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pH-profile control: ! !
6 ! I: ! | | I: | ! I: |

5F :Co Cu: :Zn n
Ty a—— : : .
Y | S

Q I I I
N T S
(s I I I -
0F : : L
2: 4 §) 8, 10 12 14

| stage index |

**% PEPs 2 Y LIEGE

« + @ CHEMICAL université
e o @ ENGINEERING




PEPs # LIEGE

« + @ CHEMICAL 23 université
e o @ ENGINEERING




conclusions

= SisClever process: simultaneous separation of multiple components
to a high level of recovery, in a single process

= accumulation zones, one per component, by controlling the
partition coefficients

= process simulations, validated experimentally

= patent WO 2025/016946 A1

= example applications
o cation exchange: Li-ion batteries, Nd magnets, electronic scrap
0 anion exchange: amino acids, organic acids
0 bioprocesses: fermentation broth

= next objectives: continuous operation & collaboration with industry
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