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ABSTRACT

In the leaching of LiCoO, with a strong acid such as sulfuric and nitric acid, an additional step was needed to recover cobalt
and lithium separately from spent lithium ion batteries (LIBs). The leaching of LiCoO, in an oxalic acid solution was inves-
tigated to recover cobalt selectively using a low solubility of cobalt oxalate at low pH. Leaching efficiency of 95% of lithium
and less than 1% of cobalt were obtained when pure LiCoO, powder was leached in 3M oxalic acid at 80°C and 50 g/L pulp
density. Under the above leaching conditions, complete dissolution of lithium was accomplished with mere 0.25% of cobalt in
the solution when the cathodic active material collected from spent LIBs was employed. The lithium in the leaching solution
can be recovered as a form of carbonate or hydroxide depending on the addition of Na,CO; or LiOH.
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Fig. 1. Size distribution of LiCoO, powder (a) reagent and
(b) specimen separated from spent lithium ion
batteries.
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Fig. 2. Schematic diagram of leaching cell.
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Fig. 3. Dissolution behaviors of LiCoO, with different
leaching solution.
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Fig. 4. XRD pattern of the leaching residue of LiCoO;.
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Fig. 5. DTA/TGA curve of the leaching residue of LiCoO,.
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Fig. 6. Effect of oxalic acid concentration on leaching of
LiCo0,. (LiCoO, 50 g/L, 80°C, 300 rpm, 90 min)
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Fig. 8. Effect of temperature on leaching of LiCoO,.
(LiCo0, 30 g/L, oxalic acid 3 M, 300 rpm, 90 min)
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Fig. 9. XRD pattern of the cathodic active material separat-
ed from spent lithium ion batteries.

100.0
80.0
] —-O— L
' —7— Co

9

>

2 600

8

£

49

1

£

5 o8]

M

[0}

— 061
0.4
0.2
o.o

100 120

Time (min)

Fig. 10. Oxalic acid leaching behavior of cathodic active
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