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(57) Abstract: A method for stripping electrode sheets from a waste battery. The method comprises: stripping a mixed system com-
prising electrode sheets of a waste battery and a water-containing solvent under the assistance of ultrasound and ozone, and separat-
ing current collectors and electrode active materials from the electrode sheets. The present invention further comprises a solution of
deeply removing impurities from the stripped electrode materials. A positive electrode active material of the battery is subjected to
alkali leaching for aluminum removal, shearing ozone-assisted fluorine removal and the degradation of a residual electrolyte solution to
obtain a high-purity positive electrode active material. The purposes of the deep removal of copper and the removal of residual organic
clectrolytes from a negative electrode active material can be achieved by means of acid leaching for copper removal and ozone oxida-
tion. By adding a fluorine removal agent to a fluorine-containing and lithium-containing solution generated in the process of shearing
fluorine removal, fluorine ions are converted into a stable precipitate, and therefore the generation of a harmful fluorine-containing gas
is effectively prevented; and slightly-soluble LiF is converted into a lithium salt solution with a relatively high solubility, and then an
Li;COs product is obtained by means of subsequent carbonization and decarburization reactions. The present invention further relates
to a device capable of achieving the above-mentioned purposes.
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JEifo

AR KR B R EAGE AR E IR S AR, AR EE40°C IR
bba: 1A N RA30 minfF 2R R RS 1 A s EA R

BB KPR R RS I EARS MEAT R S R B BT e P o IR A
aeIR SRR EEW, TR EAIEA T A CRERILERGE], HER
RN & B A TR RR S TABORIE /N T EEE T 2emil ), KR AR VIR &%
FORZEBIHIANE FHIFULAL FL40Z) WP AR SEFIUNR &, HIEERE IR AR D
(PEESRIE EEEIAE10emPA b ), BEATIEERMEFE RN 90 min, SOV it FEFRFEE
NRAE (500 mL/min ) o JEERSON BN 925 °C SOV Bl EE3:1 . B3]
HUFEH3500 r/min, [N G5 0UE15 21 205 R FLBTE PEAF RS HR
SRS, RIS N4.58%, FRUSE3.01%, AHIRSEN
2.08%, AR G IEARTE AR R B30 99.21% , Fitig IEARA R ALY

ErEN0.19%, FINETERN2.57%, LiNEEA3.98%, AHIREEN1.75%, F5

B AERRS AN S BRI 0.0094%, HRM S B FEANA, 2Pl — AR
IEARIE AR R & B R 0.014%,  Lift & BFFEIRE3.45%, AN S B
F0.015%, SWRAEFINI, Co, MniJiR R T2.5%.

ST (ORI

AR IR N B R S AR oy AT B AR AU (RIS
) o BV BN K2 em A I/ N E T il K@ e . 25,
B (80 W) 7EF TR TN 20 minfG2IHRE . DB PEM R
o

IR KR R S AR EARL B TR R VAR, AR 40 °CL i
[illb4: TIEAT PRV 30 minf5 2R EERRERNS (0 FL IS AR



12

WO 2025/138751 PCT/CN2024/107251
(0111 D= KPR hREERER R AR E R 520 B — Pt e e T

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

AR AEFEIR AW, R EARER A CraEEAE, B
PN VR B AR PR B R SRR A/ N Tl T 2emib ), RIS 5
PR AR 2 RE B FHFULAT FL40Z) AR SEBIIR &, HEREIRATE
AR (BRI AR 10embA b ), B TIEIAALER RN 90 min, NS

FEFRRFEEEA RS, (500 mL/min ) o RSN BRI 25 °CL ROV iR bE
3:1, BIUINUELIR3000 r/min, SO S5 515 20 205 0 OB HEABERTR IR

EAFAS M BT A, R UR S B 1.02%, ZbBE—A0H 5 UG A
BHAORI B2 0999.25%, FTSERA BRI Cul) & & 050.19%, A PR S 8=0.87%.
LI AR S Cuf B B IR 0.0024% . 2B =AHE RIS AR AL
B AR BE 22 090.047%.

SCjetila Ciia. $288)

e S BAs 1 A S22 B = T R R & 2405, R DU
EEAY1L3ECaOFFAE60 °C N R S75 minfim i 18457 515 2] S LA RNICaF LIt
TEo ZJm, AEFIR NA RSP REIEACO ,30minf5 5 EILIHCO &
Mo LIHCO JJATRAES0 °C MREIR60 minf5 4538, Pk, TIRFEIL .CO 0 &
T8, FRUTTIEZRN96.24%, TRERERI ELSCRMSEIE 53 7 884.57%4199.81%

S5

FSCHEBIARLL , XAMAE T, DB RIS PER R S i AR e 7R ey
300 W,

LA R, DB AT B EAS VA R R B9 3 098.12% . 1EAR
FAHHEREAINER, It EMM AR S 92.13%, FREE92.05%, Li
(A E h5.38%, B S BIFINE1.95%, BB AB S A S B L Eo
012%, HRN O REAANL , BB A SR & BIEALE0.015%, Lifk7r
BANE355%, AV EHEINE.019%, £PL 1B BRI = (R H i IE AR I
MRHEZWAEN Ly, pe ! rel' PO, -

SChE6
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(01191 FASLHEBIAEEL, AT, PER=H, BT 208 FAR, By,

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

RS R N A B e, e Rk N\ (IRERD S A 0 2
ZE) o

LA BTG, DB TS IEATE A R B 2499.01%,
PR IERA R AL B 0.29%, FINE R 82.54%, LilNS & 4.25%, A
B E2.68%, G B ALHRE A& BRI E0.0078%, HAp410
OrRERAE, P BREATH RO E 90.12%, LS EEINE3.33%, A
UK S BT 0.11%. 2200 F P BRACHRE 1) H ith (AR PR A

i i
05 €y P040

XTEBHIL (R )

FECREFIARLL, XAMAE T, P8 —rh, IEASEHEM R B AR P A R
=

LA BT, DB AT I EAS VA R R B2 0930.12%, BTl
IEARA R R AL EH0.27%, FINS & 2.55%, Lo &h5.01%, AWK &
N2.64%, AT ANPE AN EREINE0.0072%, HpHS RN E, &4
SR ANFR S RIS BIFRE0.013%, LiS ERRE3.52%, AR BREIEE
0.09% £2PL FAP BRI AL IEARTE ER R A 2N 1y et pelt PO, -

XTEEHI2 (PR )

FECREBIARLL , XAMAE T, P8 —rh, BTSRRI B R P E
PR o

LA B, P BE—AC R TS A IEARIS PEM R IS 20l 8.12%, AT
TEARARR AL S B O00.12%, PRI & 02.58%, LiftJoreoh5.38%, MUk &k
REE2.44% . PR AL S A B SRR E0.0066%, HpRA 0 O AN L,
LR AN RPN 2 BN ZE0.014%, LiKSr BN ES.64%, VRS BERILE
0.07% £EDA_L 20 BRACTE S () H L EARTR VEMR F 32 AR iy e Fel PO, o

=
S
I
gill

LiggFe

HFER I3
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[0128]  AISEEIAELL, XAMNAET, DB —rhERIE EAM R R L AR B NS A
AR

[0129] LA MR, DB AL R EARE EM RO R B3 h95.12%, FTfs
IEARA R AT 2 B 0H0.13%, FIIS & 82.38%, LifJRr&05.02%, AUk S E
IE2.38%, 2P AR AR S B IR 0.0058%, HordHr el L,
LR AR R RIS R RN E 0.014%,  Lift Ay BRI E3.64%, MRS EIEINE
0.07%. £2LA P RRACIR S A B IEARTE VEA R AR 1 e Fel” PO,

0.8770.2

[0130]  AFEBA514

[0131]  ASCHEEIAEEL,, XBUAE T, SPER = HR A By DI R R i A s N S A [R5
MRS

[0132] 2RI AR, P8R A S IEE AR R 260599 .21%,  FT1E
MM AT AR 10.19%, FIUS82.58%, Liga i 4.33%, AHRE &N
2.34%., ST AE A S REINE.0078%, HAH SRIEAAT, 425
PR AL IEAR TR R S RN 2.25%, LIt S PR E3.58%, BHS
REIR1.98%, REZBRAYS IEARTEPERTRH £ AR 1 gre relpo, -

[0133]  AFEBAI5

[0134]  AFEEEIAHLL,, XBUAE T, BE=h, RIS ST A i 5 )
A,

[0135] SR M5, BB ARSI EARE AR RT3 499.01%,
PR IERA R AL B 0.29%, FINE R 82.54%, LilNS & 4.25%, A
HURS SR E2.78%, LD ALH S AL & BRI 0.0085%, Hapdl sy

SEIEANE, PR EAEFR S EN0.54%, LilS BFEINE3.45%, H

PUR S B AR 0.19%. 2200 F P BRACHR I 1) L b (E AR PR A

. - ||| o

I

HE

[0136] 25—, RAWEBA R E RO & B S 1T 5
[0137]  WRBFTR: FrikigEE H b AR 2 DL PR 4 s S, FER A, BT
WA YERND . RO (10) FAIRMNIX, 7EERH DA TR @ MR,
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[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

BLA), ZEHRM R SRR 1), B g ik ad gk 0. &
7 DXATHURE T AL 5T LA 5

PITiR SR X N AR T B B DX ARG oA il PR E DR (13),

TS PEMRHEVRL 1 3) A BB TS PEMRHEDRIZE (L 2) M PEMRHEDR R T (14), 1Rk
VRS SR X AR SRR R HH 2, PR SRy X R e A s B AR B) . S
IBTYNR A R B LA (15)

PR SR DR SR B AR A BN (4) | IR RIA R 1 RI5gH)
REHREG) . AN DB R NE R, DU O R
HE R CURIR G EHE), IR IR ERR NS 1A N\ i (19) 188 B AT OB X (R iRcAH
JSONE AR Z I TE LA BRI DA T 5 BT O R H S MBS 11 (7) 15 B A RN LX) I
SRR A A ;

FTAEAN M AL AIRES ). BESC TR (16) . FERHRHE(8) . HESLENHAN

ANMFEZIEA8), ZHESTHL6) SHRRE TR, Eohatdto) 2 B ek it
HEk G (16) I, MBI OISR AR ), Prdfhahaks
Ol AL RALA D LA S F 20 (18)IXE)

E AR, MR 22 PEG (2) HEAEEREHG (8) , JFREERES
gl (9) PN, SOV A PENIT A RE (15) MEIREE (5)
RN, My REMREND (4) NIV e i,

TSI =R =7 R &, 2 SRR & AR R =R E = AR 4R et
C1(7) WENRZEN, R AR AT, g2 IR MR i .
WEEHRE, SRIMUAE AR RIS A O (10) MREEYIPTERL O (13)
HEH

AREIR, R R NS LA PRUEZBH N TN MR SRR .
et BT R N\ de N\ SO IR S E N S, JTER BRI [ AR RIEE B
HIESemPA T, Ak A2embd T

ST
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[0144]

[0145]

[0146]

FSTREEIARLL, XAFET, DB ER3gE T, Hals, HEdEENT
BN, TR RO, AR e Horh, S g R Al e 45
Bk S AL A LA

HPBE . R PBR R ERR RS R EAE A RS 203 — I B P i
BaERMER (48) g NP, B ey &2 5 01 ONG-
403-2, HAREMSEIAIE 51

LN HE S IEARIE PEM R R B 32499.08%,  FT A5 IEARA AL AL 2 K
0.23%, FIErEH0.54%, Lo 4.25%, AHIE R N1.05%, L0834k
S AR B PR E0.0085% , HARHm Ora AR A . DI A0 o IR
FHRFR S BRI 0.013%, LifS B2 RE3.58%, A EHERE0.019%,

BREEBRZR I IEARTE AT R - EAR Ty I .1
L}.:ﬂq? FE‘{N FEQ

[ 0
3P04
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AR ERA
ORI 1] A R AR ORI i, R T, A

AR BRI IR S PR A A 7P VA S SR AR Bl T B TR
R AR Fr A S AR R AR MEA R 93 5

RCRIZEK 2] YRR SR TR IR B | H B AR AR PRI B 1, R T,
P P05 | R P FELAAR: g AR BB 1 L PR e 00 B 45 B O
AR5
e, PR FARAR A s AR A/ SRR

[BCRIZEK 3] YRR SR TR IR B | H B AR AR PRI B 1, R T,

PRSI A oK, BB K—aUs AR &6 1 Frid AL
T RERIKIR A s BB REFT
ik, BT i AR S5 B KA E LE A 1~10 mL/g.
A ER 4] QAR R A ~3 4 — T Pl (R [H R b FEAR AR ORI BT i, HURE
IR T, FIRT AR RSB By RS S0, e HlBD MR T
0
Dok, & REAHREIREA vol %A I
PLakih, HFE T 50~500 W
i, FIEL AR R0 L |, ik ho~100 °C, F—=F
PLEy15~40 °C;
Dok, FE BB 7S minkd b, 8% 2910~90 min,
[RUAEK 5] — M | F s FLAR AN P FRAR AP R B A5 7k, HRFIEAE T,
SRR R A ~AE— T Ptk (R R B 5 A B AR R DRSS, e
AR AP S A TR B SR AR AL T, 158 —BACHRE, R
—BOACERER A R TR V) R B UL B, A AR A
Hho
[RUAEK 6] SPASCRIEER S P IR AR 32 | F FL AR FOUARAR: Fr BT R ISR A 5 7,
HAEFIEAE T, R AR 1 77 SO R AR sl A P 5



18
WO 2025/138751 PCT/CN2024/107251

Do, YR EARARL S ERAT R, HR BB SR IR A F R
TIAONIRALTR s YT R R AR R A AR R, R I SR ik
AEBRA T A OERALTE

RCRIZEK 7] QVSURIER 5 Btk i 22 | H A, b FEARAR - FRAR AR (RSS2 75 7
HEHEAE T, — B RRA R TR IR B KA, Rt
B [0 B BRI
e, — BRI RIR T — B TR 5 82535 o/
mL,

[RCRIZEK 8] UVSUR B R 5~7AF—JGU BT 28 (108 | ) FRL s AT, - FEL AR AR A e g
Lk, HAHEE T, Frk sy b) S Am Rl B A5 — Brd s
FBHOR BN R A A BT YR & 5 R & RV AL A 5
feittts, BIY)REGHBI SIS IR, AR BRI\ 2 50 D)
RAREMREN RS, TR,
foiseits, TBREMOCFRRNEL, SR b N\ 15 B S VT3 IR AL 5
PR PR A R R A B A SR RO . A/
feasttts, WG NS N R B SRR B AR DA T 5 i
b, FrARE NG SO A SembPAN, RE2emPAN

[RCRIZEK 9] YRR B SRS IR 22 | FL It AR AR P 1 P AR A R TR A2 277
I, HRHEAE T, S DI BLSE R BB U R I B BN SO EE
R1-106%, DUk 2-5%;
e, SYP) B BB FR I B 5 E i 2 41000~6000 1/
Pededt, SYPIEL SR BNIB RUACR I B R R B A10~60 °C
e, DU SRS Bh B U FR N BEA SR A R) > 30 min;
e, SYDIEL SR BI T UATE E 5 A TIN5 B 40 A4S Bl 2hitd,
AOHLARA RIS . SRR PR S AR IR AR E R R AU

o3 A B A DUTE M PR
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[RUMER 10]

5~ I T oS (R 40577 128 1 A T H PR FEL AR 8 3 A [
WRAIRE R, HAHEA T, iR, Fridfaiuscadbei . st
H(10) MIRMIX, FEdERH A PE-e @A PRI, 7
BHOBA R ERL R (1), B R A N B R B
FNE X AR BB AT AL ;
PITIR SR IX N A AR AR AR L PITak S R X ) RS e 7 P AR )
FHE3), FEIEPEAMREIRL O 3)AL BeA TG PEMAHERER 1 2) FTG IR
PORLEVEHE T 1(14), A 5N U SR IX AR S S R S gt i
VRN X R R SR ISR 3) . SR VIR &R B AN 4
HHE15);
PR SRS UNR &R B B A REAND (4) o RN H RIS
HHRBIUIR G E G) . AN H R N E I, DA
AT R T R I P R B (SRR & 1H6), IR A
N IR N\ (19) 188 B A SO X AR B R Ak 8 T A S i T A
s TR ROEE R HVE S A ] (7) B AR SOV X R JRGHE
S 5
PR EA U B L SRR 9) . BESC TR (16) . SERbEE®) . HESS
REIAADFIEBIEE (), 2 MREA TR ae) SRARME ER, %
SIHESR9) B AT Bk T30 (6) b, 1B Zhak O RIEATT
B E B FEREIE®), TridEah5isk o)l s R a7 A&
FEIEE (18RS,
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