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Adsorptive Separation and Recovery of Lithium from Seawater
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The adsorptive separation and recovery of lithium from sweater has been investigated,
employing A-MnO, type adsorbent. The adsorbent was synthesized by intercalation method
followed by the acid treatment to exchange lithium ion on the adsorbent with hydrogen ion. The
lithium ion in the aqueous solution can be adsorbed via cation exchange mechanism with the
hydrogen ion in the adsorbent, with excellent selectivity against other cations in seawater, such
as sodium, magnesium, calcium, and potassium ions. The granulation method was investigated
to apply for the column operation. The granulated adsorbent possesses the lithium selectivity as
same as powdered adsorbent, although adsorption rate is a little bit slow. The actual seawater is
also treated by the granulated adsorbent using benchmark plant at IOES, based on the same

principle of the laboratory scale apparatus.
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Fig.1 Schematic flowsheet for the column adsorption
apparatus setup: (a) lab-scale apparatus and (b) pilot
plant.
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Fig. 2 Effect of pH value on the adsorption amount of
lithium, g ;. [Li Jgeq = 5 mmol/L.
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Fig. 3 Effect of co-existing cations in the aqueous
solution on the adsorption of Li, ¢i;: the pH of the
aqueous feed solution was adjusted at 8.1 with
ammoniacal buffer solution. [Li Jgeq= 5 mmol/L.
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Fig. 4 SEM images of the granulated adsorbent:
(a) x 500 and (b) x 40.
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Fig. 5 Profiles of (a) break through and (b) elution
curves from artificial seawater containing [Li' Jgeq = 10
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Fig. 6 Break through curve for lithium from actual

seawater at Imari Bay.
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Table 1. Composition of the solid material obtained by
the adsorption from actual seawater at Imari Bay.

Element Composition Concentration
(Wt%) Rate (%)
LiCl 333 11,000
NaCl 20.4 0.26
KCl 33 0.94
MgCl, 8.2 0.57
CaCl, 13.4 4.11
MnCl, 19.4 -
SrCl, 2.0 50
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