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Selective Separation of Metal lons via Bipolar Membrane Electrodialysis Coupled with
Chelation

11ZUKA, Atsushi
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A new type of process for separating metals in solution is proposed, and applied t
0 a mixed solution of lithium and cobalt, as in the recycling of waste lithium-ion batteries. When a chela
ting agent, ethylenediaminetetraacetic acid (EDTA), was added to a mixed solution of lithium ions and coba
It 1ons, almost all the cobalt ions were chelated by EDTA to form anions, whereas lithium ions were hardly
chelated, at pH > 4. Electrodialysis of the feed solution was conducted using a three-cell-type electrodi
alysis system, with a unit consisting of two ion-exchange membranes and a bipolar membrane. Lithium was tr
ansported to the lithium recovery cell and cobalt was transported to the cobalt recovery cell, using an ap
plied electric field. The selectivity for each metal in the recovery cell was about 99%. The separation sy
stem was also applied to Li-Co-Mn and In-Al systems, and its separation performance was studied.
e



pH

pH

\'Ad

pH
L ]
OH- il
Li*
-
T
CoY-
(NaOHaq) (HNO;aq)
2 Li
EDTA
3
3~5
3
EDTA
4



Amount of metal [mmol]

Amount of metal [mmol]

10 T L T L}

3 gL
81 m JUFIL | ]
™ e J/\)Lk
6 i

*
4] o ]
24 . -
[ ]

O T T L T ]
0 10 20 30 40 50
Time [min]

10 T T T T
JF o LEYR )L
g4 i
m | FoL
e /\Lk
6 i
n
4 ]
u
2] i
u
0 =" T
0 10 20 30 40 50
Time [min]
10 T T T T T T T T
a/N)LREIR L
—- 84 -
§ L mUFIL
= o /NLk
3 6] :
()
€
S 4 J
3
£ 2 * ]
°
°
0 L L L L}
0 10 20 30 40 50
Time [min]
3~5

2
- - Li-Co-Mn
In-Al
Li-Co-Mn EDTA
2
2 EDTA
3
In-Al
Li-Co Li-CO-Mn
In-Al

Atsushi lizuka, Yasunobu Yamashita, Hiroki
Nagasawa, Akihiro Yamasaki, and Yukio
Yanagisawa, Separation of Lithium and Cobalt
from Waste Lithium-ion Batteries via Bipolar
Membrane Electrodiaysis Coupled  with
Chelation, Separation & Purification Technology,



113, pp.33-41, 2013,
DOI: 10.1016/j.seppur.2013.04.014

0
0
o 0
o 0
@
[1ZUKA Atsushi
70451862
®
NAKAMURA Takashi
20112360

SHIBATA Etsurou

70312650



