Lithium Extraction via lon-Selective Ceramic

Membranes:

Smart separation technology for the efficient
recovering and refinement of Lithium

EVONIK

Leading Beyond Chemistry
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Evonik s lithium-selective ceramic membranes enable a sustainable and efficient electrochemical
process for recovering high-purity LiOH from lithium-containing process water.

Innovative solutions needed to meet the rising Li-
demand

= Rising demand for lithium in e-mobility drives
interest in sustainable production and a closed
lithium circular economy.
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Challenge

= Battery recycling & mining industry is
intensively seeking for new cost-effective
technologies to recover Lithium.

= A permselective ceramic membrane
useable for electrochemical separation of
lithium in a resource friendly and cost
competitive way. 4
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Working principle

Membrane selectivity for Li*: >99% Sy e @erreluEiive

ceramic membrane consists of
LISICON*- type material

Li feed LiOH (aq.)

o AnodeG‘) / Cathode @
' '

MO, octahedral

PO, tetrahedral

Vacancy _ 7 / % Li
A

Li-selective
ceramic membrane

*J. Electron. Mater., 51, S. 2663-2672 (2022) LISICON: Akronym fir Lithium Super lonic CONductor
conductivity: 3-4 10* S/cm

Electrochemical properties
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Life cycle of Lithium-ion batteries

Competence of Evonik
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Translating the idea into a practical process design
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Membrane stability
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Key benefits

Best in class costs ... Easy adoptable ...

= Lower OPEX — highest current = Close pressure module design
SiGiency compared. o olicrs = Flexible and scalable — Plug & Play

= No additional chemicals required solution

B Continuous process - Flexible to impurities — minimal

pretreatment required

Best in-class performance ... ... sustainable Lithium recovery
= Excellent Lithium recovery >99% = Resource conserving: no need for

= High membrane selectivity >99% precipitating agents

= Direct conversion into LiOH without = Lower water consumption

any barrier = (Green) electrolysis process
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