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Abstract

The electrolysis for extracting magnesium from seawater or brine primarily involves recovery of magnesium via
precipitation as the form of magnesium hydroxide. The technology is classified into cation-exchange membranes (CEM),
anion-exchange (AEM) membranes, electrodialysis, and membraneless methods. Recent research has focused on enhancing the
efficiency and selectivity of magnesium recovery from seawater or brine containing magnesium, with expectations of effective
magnesium recovery even with normal seawater. In a future, the optimization of the selective and efficient recovery of
magnesium and various valuable substances through long-term operation of scaled-up systems is crucial with enhancing
economic and environmental viability. It is essential to realistically estimate operational costs considering the membrane's
lifespan and replacement cycle. Also, detailed and practical process models should be developed based on monitoring data on
various factors.

Key words : Magnesium, Electrolysis, Recovery, Precipitation, lon-Exchange Membranes

- Received : April 8,2024 - Revised : April 25,2024 - Accepted : April 25, 2024
$ Corresponding Author : Sang-hun Lee (E-mail : shlee73@kmu.ac.kr)

Department of Environmental Science, Keimyung University, 1095 Dalgubeol-daero, Dalseo-gu, Daegu 42601, Korea
(©9)The Korean Institute of Resources Recycling. All rights reserved. This is an open-access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted
non-commercial use, distribution and reproduction in any medium, provided the original work is properly cited.

16



d8j 718t rd|< 34 7]

1M

rhu

oFId|4(Me)S GFulE 93} thol7iARd Wol
#olu, &34 B sistolu} ook Holoj A o] 2
QITHY. EQE o= vtadlee] 7S ST} 2
ol 28}4 TS olgsto] HiEE]e] dRRAL ATE
k. g, uj2o] 4920199 HA 59} G
A 25 vadlge] 1 8 vl W AJAkEls AA) o
459 OF 713%E AR|SIPoH, B4t 7= 399
off 7igttal F4kE|9lch 1 9] uladjAlo|E SoflA] ot
TJ¥% 52 B SRMES AR E St vy
FEEE vkl SIRMEC] 70% oA Ashutavi4,
St Y|4 = A IY|4e] FHE B, ssh
24, A, 874 2 AH] 5 iRt Hopof] 4n|E]glo,
Uzl Heles 28590t AAAME S3o] ut
vl 8 Ao 2 S0 R Wkt udlse
o] 743} AAH Zdol| 2 JF vA L e AHo]
ok 11 9jof] §)7], Behd 9 gjAjoto M AAECE). &
12 Figs. 1-20] 2021 Z7PE nlavs *g/;l'%?(Fig. 1)
I i EAQ] vk dlss 9 FA Q1 ukIdIAbel EQ) 2023
W ol (Fig. 2)& vlwskct S3], Fig. 22] 3¢ 27t
] g} 9HA) 2|7 WA o] 3= o] 9l k]
& 0]29] T e F4ste] EASIIL”. ntavla
A 9 Az 7424 AJol= YAk, Al o
2] - AR vl=o|u} F= SR A £ 1000E
o] whijE| 1 Qout & Hg & xjo]7} .

OFIY|4 F2 FAoy Galsol 2E7HsS)

o, FA0] 49 WA U A} 5L B k4 B

China

Russia
United States
Israel
Kazakhstan

Ukraine

Brazil
Mal

Turkey
South Korea

Iran
Serbia

1.E+00 1.E+02 1.E+04 1.E+06

Magnesium production capacity (metric tons)

Fig. 1. Primary magnesium production capacity by leading
countries?.
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Fig. 2. Magnesite reserves by leading countries vs. total
magnesium ions in seawater”.
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Fig. 3. A schematic demonstration of the magnesium recovery
using the electrolysis with a CEM (Cation-Exchange
Membrane)”.
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Fig. 4. A schematic demonstration of the magnesium recovery
using the electrolysis with a AEM (Anion-Exchange
Membrane)'>'?.
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