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Abstract

A study on the recovery of cobalt and lithium from Lithium Ion Battery(LIB) scraps has been carried out by a physical treat-
ment - leaching - solvent extraction process. The cathode scraps of LIB in production were used as a material of this experiment.
The best condition for recovering cobalt from the anode scraps was acquired in each process. The cathode scraps are dissolved
in 2M sulfuric acid solution with hydrogen peroxide at 95°C, 700 rpm. The cobalt is cencentrated from the leaching solution
by means of a solvent extraction circuit with bis(2-ethylhexyl) phosphoric acid(D2EHPA) and PC88A in kerosene, and then
cobalt and lithium are recovered as cobalt hydroxide and lithium carbonate by precipitation technology. The purity of cobalt
oxide powder was over 99.98% and the average particle size after milling was about 10 pm. The over all recoveries are over
95% for cobalt and lithium. The pilot test of mechanical separation was carried out for the recovery of cobalt from the scraps.
The Co304 powder was made by the heat treatment of Co(OH), and the average particle size was about 10 pm after grinding.
The recovery was over 99% for cobalt and lithium each other and the purity of cobalt oxide was over 99.98%.
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Fig. 1. The cathode scrap sample for physical treatment (Size
of sample : 20cm L x5cm W),
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Table 1. Chemical composition of cathode scrap of lithium
ion battery(%)

No. Co Ni Mn Li Al Cu Fe

1 522 | 0.0 0.0 7.3 9.5 10.0168)|0.0259

483 | 0.0 0.0 6.8 | 150 |0.0175[0.0403

451 | 0.0 0.0 6.1 | 20.2 [0.0156]0.0613

447 | 0.0 0.0 5.9 | 21.5 0.0156|0.0611
192 | 0.0 0.0 2.5 | 603 [0.0144]0.1661

AN N | B WL N

347 | 00 0.0 4.6 | 36.5 [0.0182{0.1080
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Fig. 2. The cathode active material recovered by physical
treatment.

Table 2. Chemical composition of active material after physical
treatment(%o)

Content, wt%
Element

Co Li Al Fe Ni Mn

Content| 59.8 6.31 0.12
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Table 3. Metal distribution according to particle size after
heat treatment and milling(%). (heat treatment :

500°C, lhr, milling : 20 sec.)
Particle size, mesh Co Li Al
+7 0.2 03 203
-7+18 0.3 0.6 65.1
-18+40 0.6 0.8 134
-40+65 34 35 0.9
-63 95.5 94.8 0.3
Total 100.0 100.0 100.0

Table 4. Chemical composition of product after heat treatment
and milling(%). (heat treatment : 500°C, lhr, milling :
20 sec.)

Content
Treatment

Co Li Al Fe Ni Mn

Before 54.3 5.6 991 |0.0319 - -

After 598 | 631 | 012 - - -
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