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Abstract

In order to recover lithium ions from aqueous solution, a novel SAN-LMO beads were prepared by immobilizing lithium
manganese oxide (LMO) with styrene acrylonitrile copolymers (SAN). The optimum condition for synthesis of SAN-LMO
beads was 5 g of LMO and 3 g of SAN content. The characterization of the prepared SAN-LMO beads by SEM and XRD
were confirmed that LMO was immobilized in SAN-LMO beads. The removal and the distribution coefficient of lithium ions
decreased with increasing lithium ion concentration and solution pH. Even when the prepared SAN-LMO beads were reused 5
times, the leakage of LMO and the damage of SAN-LMO beads was not observed.
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Fig. 1. Comparison of XRD patterns of (a) LMO powder, (b)
SAN-LMO beads, (¢) SAN-LMO beads after acid
treatment, and (d) the evident site of spinel structure.
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Table 1. Effects of SAN contents on lithium adsorption capacity

o

Lt

- 0|

SAN content, g Removal, % Remark
1.5 - Leak
2.0 - Leak
3.0 90.7 No leak
4.0 89.1 No leak
5.0 30.4 No leak

(a)

(b)

(© (d)

Fig. 2. Comparison of SEM images of (a) a whole structure of SAN-LMO bead and SAN-LMO bead with different SAN

contents of (b) 2 g, (c) 3 g,and (d) 5 g.
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Fig. 3. Distribution of lithium species as a function of pH.
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Removal of lithium ions and final pH for different
initial pH (SAN-LMO beads = 2.0 g/0.2 L, temperature
=207).
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Fig. 5. Effects of contact time on the removal of lithium
ions by SAN-LMO beads (SAN-LMO beads = 2.0
¢/0.2 L, pH = 10, temperature = 20C).
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Fig. 6. Removal of lithium ions and K for different initial
lithium ion concentrations (SAN-LMO beads = 2.0
¢/0.2 L, pH = 10, temperature = 20C).
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Fig. 7. Reusability of SAN-LMO beads (SAN-LMO beads
=2.0 g/0.2 L, pH = 10, temperature = 20 C).
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