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Copper-aluminum current collectar b
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Copper-aluminum current collector a

Non-magnetic substance (graphite-copper-aluminum)
Spent lithium-ion battery

Crushing-screening

Mixed black powder of positive and negative electrades
Anaerobic reduction roasting

Wet magnetic separation

Magnetic substance (Ni, Co and Mn compounds)

Acid leaching-extraction without a reducing agent
Housing Separator

Mechanical activation, and lithium extraction by means of water leaching
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Lithium-containing aqueous solution

Lithium precipitation by means of a carbonate

(57) Abstract: The present invention relates to a multi-component recy-
cling method for a spent lithium-ion battery. The method comprises the
following steps: step S1, performing mechanical crushing and screening
to obtain a fine-fraction mixture of positive and negative electrodes, a
medium-fraction copper-aluminum current collector a and a coarse-frac-
tion mixture of a housing and a separator; step S2, carrying out an anaer-
obic roasting treatment to realize reduction and magnetization of a posi-
tive electrode material, carrying out lithium extraction by means of wa-
ter leaching after the anaerobic roasting treatment, followed by filtration
to obtain a lithium-containing aqueous solution and lithium extraction
residues, and sorting and purifying a positive electrode material in the lithi-
um extraction residues by means of magnetic separation; step S3, subject-
ing a non-magnetic mixture resulting from the magnetic separation to a
froth flotation treatment, so as to obtain graphite and a copper-aluminum
current collector b; and S4, on the basis of a difference in density, sorting
and purifying the copper-aluminum current collector a and the copper-alu-
minum current collector b by using an air table, so as to separately obtain a
copper foil and an aluminum foil. In the present invention, the efficient re-
covery of multiple components of a spent lithium-ion battery is effectively
achieved, the process flow is simple, and the method is easy to operate,
and is safe and reliable.



WO 2024/041398 A1 {[IMAID 000 00000 Y0

84) IBEE R A EIEN, ZkE—FATEHEATHX

{R£37: ARIPO (BW, CV, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SC, SD, SL, ST, SZ, TZ, UG, ZM, ZW), Bx1F
(AM, AZ, BY, KG, KZ, RU, TJ, TM), ¥x#ll (AL, AT, BE,
BG, CH, CY. CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, ME, MK, MT, NL, NO,
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
TD, TG)s

ARHEZH ] 4.170¢ 7= A

— T HBANER RGBT SR G 4.173)

AREBR AT

—  (OFEERMS B (A 210)) .

G7) W REWHP M —FEIHEE b2 A0 ®iEM k. Hama 28, PES1, EIME
WE 0 Ja 3R 18 SRk 4 I 01 FRAR IR & . WoRr 20 AR SRR ik a L RO KL RO T BB BEIR & 1 BB S2. it
TTRERBEAE, THIERM AR SR, FAELTEBROHEGHTRERE, TEARSHEK
WA M R AR, R R e S PR A S ThIE AR AR 0 4 e Al P EES3. W P ARk AR R AR
R G M ATIBRIT RAATE, UIBEA B MR ERED; SES4, W FRIAFER ka5 M5
EFmky, BETHEES, RARADEKRITHEIES, USHBARESEE. REHE LW
EIRFE R AR E, TEmEmEE, BTE, 24k,




