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Separation of current collectors and active materials from
spent lithium-ion secondary batteries

LU Yi-ping, XIA Zi-fa, FENG Qi-ming, LONG Tao, OU Le-ming, ZHANG Guo-fan

(School of Resources Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The separation and recovery of valuable metals from spent lithium-ion battery were investigated. Based on
different physical and chemical properties among the current collectors, active materials and binder, three methods,
high-temperature calcination, stirring scrubbing and dilute acid leaching with stirring scrubbing, were used to study the
separation of active materials from current collectors. Factors influencing this process such as leaching concentration,
reaction time and the ratio of liquid to solid were studied. The results show that the high-temperature calcination and
stirring scrubbing are invalid because the current collectors and active materials can not be separated. The dilute acid
leaching with stirring scrubbing is the most optimum method. The optimum separation can be obtained in 0.5 mol/L
sulfuric acid solution with ratio of liquid to solid of 1:10, and stirring at 200 r/min for 40 min at room temperature. The
active materials containing LiCoO, and C are leached out by H,SO, and can be used for the further recovery of cobalt
and lithium. The aluminum foil and copper foil are obtained as product by cleaning current collectors.

Key words: spent lithium-ion secondary battery; current collectors; active materials; diluted acid leaching

BT T TR BBV R J&, X SOR R & 1 A Rk — 2D A

RER. JCICICRNY . i i, HIBCE/AN TG

B 1 Ok HL PR A A i R AR L R R

KSR S A 21 20 R R R AR e YR . H AT
BB T IR A B AT BRI, N AR RS, 3
PR AW R, $)20024F, KEEE 12, 2004454
76022 i, AR T ST AR 3 ) it R

Igis BH#A: 2006-09-29; &iTHHEA: 2006-12-14

1000 A7, AH R 2L EOR R RE SRS A 5e,
I AP AR SEANZR BRI, F A SR R PR I8 Y A %
PR P )i H 258 . DRI E X 4 B T Lt Con
Ni. Liv Al. Cu FEREREE IR TR, BERG 1T

BITEE: SRBE, BIHIZ; Wik 0731-8830913; E-mail: luyp309@sohu.com



998 PR R AR

2007 4F 6 A

LI ABEIE 75 5, (RN I RN SRS
IR o XA L3 0, AR5 it HAT
EE X

AT (2R B s 1 e () — A IO it . ik
MR BRI, 1S BRI ARG 00 SO I L 4
fRE NI RO B I P E R . A B K
AT, EE R R AR I R TOBERS Ja B
Lo b AP AR R B m 2SR . Ik, TGO B4R
YA P TGS 25 Rl < Je B0 IR 1 20 AT A
.

ARSCARAE A0 R 1 s [ i P R AR B3
Vst o B ), DR miR s WERREA . W
MRS N R A5 PR ) 0 B BOR TSR T )
AT %

1 XIe

11 E#

/NI S B () AR S U it AT LRSS
AR, e 2Vl 550~1 250 mA-h. CKf IR IHAEE
TR R Bk K Ah e, BUH LS, 708 IR
TR R 2 1 8 o S50 ORI B 23 73 B 25 2R

RL LI SURHK AR
Table 1 Composition of spent anode and cathode material

(mass fraction, %)

Cathode material Anode material

Co Li Al C,0,etal Cu C,0,etal

40.19  5.11 10.7 44 35.52 64.48
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Fig.1 Sketch map of dilute acid leaching
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Fig.2 Effects of roasting temperature on leaching rate of

cobalt and aluminum
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Fig.3 Effects of agitation rate on removal rate of Co-Li film
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Fig.4 Effects of agitation time on removal rate of Co-Li film
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Table 2 Effects of different reactive conditions on solubility

of anode sample
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Table 3 Effects of different reactive conditions on solubility of anode and cathode samples
H:50, conce{lltration/ Solid-liquid ratio Leaching time/min Leaching rate %
(mol-L ™) Co Al Cu
0.25 1:10 90 -
0.25 1:10 120 -
0.25 1:20 90 -
0.25 1:20 120 -
0.5 1:20 90 46.72 22.77 1.77
0.5 1:10 90 45.18 16.24 1.44
0.5 1:5 90 -
0.5 1:10 60 39.74 13.32 1.66
0.5 1:10 50 31.67 11.00 1.46
0.5 1:10 40 36.11 10.46 1.04
0.5 1:10 30 -
“—” The sample can not be separated.
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Table 4 Experimental results of dilute acid leaching
Leaching liquor/(mg-L™") Leaching residue/% Current collectors/g Recovery/%
Co Al Cu Co Li Al Cu Al foil Cu foil Co Al foil Cu foil
7050 63.5 154 29.14 1.51 0.45 0.18 45.12 106.57 99.94 96.49 97.85
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