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Leaching LiCoO; from spent lithium-ion batteries by
electrochemical reduction

CHANG Wei, MAN Rui-lin, YIN Xiao-ying, ZHANG Jian

(School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: Based on the electrochemical reduction technique, a novel process was developed for leaching LiCoO, in the
low acidity medium by electrolysis from spent lithium-ion secondary batteries. The electrochemical deoxidizing of
LiCoO, was characterized by linear sweeping voltammetry. The results show that the cathodic peak potential of LiCoO,
is 0.30 V(vs SCE), which verifies the possibility of the process. The related factors on the leaching rates of Co and Al
were investigated by single factor experimental method, and the optimal parameters are as follows: current density 15.6
mA/cm?, concentration of H,SO, 40 g/L, concentration of C¢gHgO7-H,0 36 g/L, reaction temperature 45 °C, electrolysis
time 120 min. Under the optimal conditions, the leaching rates of Co and Al are 90.8% and 7.9%, respectively. After
leaching, the aluminum foil can be recovered in their metallic forms. The surface morphology of the aluminum foil was
examined by scanning electron microscopy (SEM). The results indicate that the corrosion depth of aluminum foil under
leaching conditions is much smaller than the corrosive pit depth of aluminum foil without leaching in the sulfuric acid
solution.
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Table 1 Chemical composition of positive plate for spent

lithium ion batteries (mass fraction, %)

Al Co Cu Fe Li Mg
9.13 55.39 0.04 0.67 5.60 0.10

1.2 KWHZE

SR AE 300 mL GEAAE R L, A 2.5
cm X 10 em [ IER 25V JE A b v g B Ak, L 0.5
em X 0.5 cm HE 0T iR, BEATE WL A,
WP R ANAE R SCRF AR BT, e T R P AR 2 R i
JE A 0.5 mol/L. HURE S, 228 R /K i RIT AT ()i
SEREMARTE, TR ARG 1:1 1 HCL g . 1T
, BRRHE p(CoFEEEHZE n(Al) 20 nlde F it
ﬁ:

%

7(Co)=—0"0  %100% (1)
C()VO + clVl

(Al =—20100% )
cVy+m

Are oo AR T Co™IREE, g/ls o hHHR

B Co™ IRIE, g/ls o MR IR ALY
WRE, g/L; Vo MR TR, Ly vy AR il
R, Ly om NFMCERTEE, g.

1.3 DA ERINEE

K AEEE R $h50 0 REe ol & s RS
R S /e s R PS—2 HAaH
ICP-AES Wit T4 05 00 4 H RST5000
o2 TARBS MR M R 2e th 2, Hoh TAE i plc&
AR 1 em®, Y AR K R A0tk Stk
HMIATH R A, HHEEZRN 5 mV/is; KA
Quanta—200 14 H 7 R A BE 7 M R A R TH TE S

2 HR5UHE

21 BURLRERIZRE

W RTINS EEFNER AR 5 £, 475 (PVDF)
Yo e bt 8:1:1 WFESYRA), DL N—FHIZERE IS Ll (NMP)
T, RIS A R B AR o b, TR T
30 g/L H,SO0,+28.9 g/L Na, SO, M H AT L MR 2247
i, AR wmE 1R,

B 1tz 1 mr g, AHARAE 0.68~-0.26 V i
P LA R AR R Y, S KHLE R 3 mA, AH
2k 2 ik HIR QS mA), RS . i HLA
—0.26 V 4RE 418, H, FRAaMT i, 3 J i SR K
Mk 2 v, AEHAR AT A 0.30 V ZE AT I T — AN i
(130 Jr e, DA AEABE ST R Y, 25 18 B R
TR R AR IAES, LiCoO, HAEHILIE N Co™', Rl ki
J& LiCoO, i J5 ky Co™ IR HENE,  WTTUE ] LiCoO, fiE

1 —Platinum electrode
2—LiCo0, electrode

Current/mA
O

07 05 03 01 01 03
Potential (vs SCE)/V

B AN TAF AR LA R R 2 i 2

Fig. 1 Linear sweeping voltammetry curves of different

working electrodes
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Fig. 2 Linear sweeping voltammetry curve of aluminum foil
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Fig. 5 Linear sweeping voltammetry curves of platinum

electrode in different solution
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Fig. 9 SEM images of aluminum foil before(a) and after(b)

leaching
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