SLOVAK

u
S S SOCIETY OF
c I CHEMICAL
ENGINEERING

Slovak Society of Chemical Engineering

Institute of Chemical and Environmental Engineering
Slovak University of Technology in Bratislava

PROCEEDINGS

515 International Conference of the Slovak Society of Chemical Engineering SSCHE 2025

Hotel DRUZBA
Jasna, Deminovska Dolina, Slovakia
May 27 - 30, 2025

Editors: Assoc. Prof. Mario Mihal

ISBN: 978-80-8208-158-2, EAN: 9788082081582

Published by the Faculty of Chemical and Food Technology Slovak Technical University in
Bratislava in Slovak Chemistry Library for the Institute of Chemical and Environmental
Engineering; Radlinského 9, 812 37 Bratislava, 2024

Fehér, J.: Comparative Study of Membrane Processes for Lithium Carbonate Production: Electrodialysis
vs. Donnan dialysis, Editors: Mihal, M., In 51st International Conference of the Slovak Society of Chemical
Engineering SSCHE 2025, Jasna, Deménovska Dolina, Slovakia, 2025.



51st International Conference of SSCHE
May 27 - 30, 2025, Jasna, Deménovskda Dolina, Slovakia

Comparative Study of Membrane Processes for Lithium Carbonate
Production: Electrodialysis vs. Donnan dialysis

Jakub Fehér'?, Veronika Kudeloval, Lukas Sedlak?

*MemBrain s.r.o., Pod Vinici 87, 471 27 Straz pod Ralskem, Czech republic
2Institute of Chemical and Environmental Engineering, Slovak University of Technology in
Bratislava, Radlinského 9, 812 37 Bratislava, Slovak Republic
e-mail: jakub.feher@membrain.cz

Key words: lithium carbonate, hollow fibers, Donnan dialysis, electrodialysis

In recent years, the demand for lithium has surged dramatically, primarily driven by the expansion
of electromobility and the growing need for lithium batteries. Global projections indicate that by
2030, the demand for lithium batteries will be more than 11 times higher than in 2022. With limited
access to primary lithium sources and lithium’s designation as a critical metal in 2020, the recovery
of lithium from secondary sources—such as spent batteries—has become increasingly important.
Various technologies have been explored for this purpose, including ion exchange, electrodialysis,
and Donnan dialysis, each presenting specific challenges that require optimization. Continued
research and development are essential to enhance electrodialysis and other membrane processes
while integrating multiple technologies to improve lithium recovery efficiency.

This study examines lithium carbonate recovery using two membrane-based technologies. The first
approach employs electrodialysis metathesis with a module constructed from polypropylene ion-
exchange membranes, followed by crystallization. The second approach utilizes Donnan dialysis
with a module incorporating anion-exchange hollow fibers followed also by crystallization. The
final crystal purities and key process parameters were analyzed and compared.

Both technologies demonstrate significant potential for lithium carbonate recovery, each offering
distinct advantages. Electrodialysis excels in producing a high-purity intermediate product and can
be adapted to various solution compositions. In contrast, Donnan dialysis operates at lower pressure
and energy consumption, making it an energy-efficient alternative. However, both methods also
have limitations—electrodialysis requires high energy input, while Donnan dialysis demands a
higher purity of the feed solution. Further technological advancements are needed, and the optimal
method depends on the quality of the input solution.
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