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Recovery of cobalt and lithium from
spent lithiunrion secondary batteries

WU Fang
(Department of Chemical & Environmental Engineering,

Wuyi University, Jiangmen 529020, China)

Abstract: The separation and recovery of metal values such as cobalt and lithium from spent lithium-ion batteries were
investigated. The results show that more than 90% of aluminum is removed by alkali dissolution, leaching efficiency of
more than 99% of cobalt and lithium can be achieved when H,SO4+ H,0; solution is used at 80 ‘C. The impurties in the
leach liquor is extracted selectively and nearly completely with D2ZEHPA. The concentrations of impurties are decreased as
low as A1 3.5 mg/L, Fe 0.5 mg/L, Zn 0.6 mg/L, Mn 2.3 mg/L and Ca < 0.1 mg/ L, respectively. The cobalt in the
liquor is extracted selectively with PC-88A in kerosene at equilibrum pH =5.5, and the Co/ Li separation factor is as high
as 1x10°. Tt is followed by stripping with H,SOy solution. The raffinate is concentrated and the lithium remaining in the
aqueous is readily recovered as lithium carbonate precipitate by the addition of a saturated sodium carbonate solution at 95
C.
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Table 1 Composition of spent anode

material ( mass fraction, %)

Co Ni Li Al Fe Mn Zn Ca

45.90 0.08 12.50 5.20 0.09 0.09 0.04 0.11
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Fig. 1 Flowsheet of hydrometallurgical process

for recovery of cobalt and lithium
from spent lithium-ion batteries
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Table 2 Experimental results of

alkali dissolution

Co Al
Residue/
% Concentration/  Dissolution  Concentration/  Dissolution
(g°L™ " percent/ % (g L™h percent/ %
86.7 0 10.2 93.2

3 o] 0L, fEH4&H T, Al Fe.Zn . Mn .
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Fig. 2 Relation of extraction ratio of

cobalt and lithium with equilibrium pH
in kerosene
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Table 3 Experimental results of acid leaching and D2EHPA solvent extraction

Concentration/ (g* L™ )

Concentration/ (mg* L™ ')

Recovery percent/ %

Process
Co Li Al Ni Mn Zn Ca Li Co
Leaching 59.40 6.53 1 045. 00 106. 00 121. 00 135. 00 69. 40 128. 00 99. 70 99. 50
Extraction 60. 10 6.72 3.50 112.00 2.30 0. 60 - 99. 90 99. 60
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Table 4 Comparison of standard with

experimental product for Li,CO3

(mass fraction, %)

Grade LixCO;3 Na,0 Fe0; Ca0
GB11075-89-0 99. 00 0.20  0.0030 0.05
Product 99. 60 0.06  0.000 1 =
Grade SO cr- residue  H20
GB11075-89-0 0.20 0.005 0.0050  0.60
Product 0.08 0.003  0.0002  0.02
3 4w

1) KRB R - R - P204 2L -
P507 REEU A BS Al B - B R S A (8] OB 1R Al A A
RIPUR IR BR B F) T 23R, MR IHEE B+ —
Y% H L P [BICRG FI R ATAT I

2) ALZHKBEWFEIEER] 99% U E, 7= 5
FRE TP 2R o A13.5 mg/ L, Fe 0.5 mg/L, Zn
0.6mg/L, Mn2.3mg/L, Ca< 0.1 mg/L.

3) AT T A B g - Bk, —
RYTERZ K 76.5% .
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