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Abstract

Li* extraction reactions with ion-exchange type lithium manganese oxide in an agueous phase were ex-

amined using chemical and x-ray diffraction (XRD) analysis. In the process of extraction reaction, the lithium manga-

nese oxide showed a topotactic extraction of Li* in the aqueous phase mainly through an ion-exchange mechanism,

and the Li* extracted samples indicated a high selectivity and a large capacity for Li*

. The electronic structures and

chemical bonding properties were also studied using a discrete variational (DV)-Xe molecular orbital method with clus-
ter model of {LisMn.:0.)”" for tetrahedral sites and (Li-MniOss)® for octahedral site in Lii MmO, respectively. Li in
the manganese oxides is highly ionized in both sites, but the net charge of Li was greater for tetrahedral sites than oc-

tahedral. These calculations suggest that the tetrahedral sites have higher Li*/H* exchangeability than the octahedral

sites, and are preferable for the selective adsorption for Li* ions.
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Fig. 1. Two quadrants of a cubic A[B,]JX. spinel, space groups
Fd3m(Oh").
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Fig. 2. Cluster models for tetrahedral site model in Li, sMn, 0,
(a) and octahedral site model in Li;. sMn. 6:Os (b).
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Fig. 3. XRD pattern of Li. sMn; 0O, powder sample synthesized

459lom o]Ee wrEA9l 7] 23 (self-consis- by solid state reaction and its acid treated sample.
Table 1. Lattice constants, majr interatomic distances used for the calculations and the calculated values of ionicity
' Interatomic distance(A) Tonicity '
Lattice parameter(A) ;
Aun-o0 dii~o du-oloct) Mn 0 Li
Li sMn; 04 8.190 1.933 1.986 1.933 1.82 -1.01 0.76(tet)
1.62 -0.82 0.65(oct)
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Table 2. Extractability of metals in Li sMn: Q. by acid treatment according to the concentration of acid and number of

acid treatment

Extractability(%)
Li L Mn
Conc. of Acid No. of Acid Treatment
1 2 3 4 5 1 2 3 4 5
0.1M 52.3 68.5 80.3 89.6 94.7 0.2 0.6 1.1 1.5 1.8
0.3M 50.6 72.4 88.6 91.8 96.8 0.4 0.8 15 2.3 31
0.5M 65.2 834 97.8 98.1 98.4 05 1.0 19 2.8 4.2
1.0M 71.8 85.2 98.3 98.5 99.1 2.0 35 48 5.7 7.3
s (a) (b) Mn-O 0.230 (c) Li-O(tet) 0.080
n 1- Bonding
bonding
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Fig. 4. The total and partial density of states {a) and the overlap population diagrams of Mn-0
(b) and Li-O bonds (c) for the tetrahedral-site model cluster in L 3sMn; s:0..
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Fig. 5. The total and partial density of states (a) and the overlap population diagrams of Mn-0
(b) and Li-O bonds (c) for the octahedral-site model cluster in L1, :3Mn,; O..
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