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(87) Abstract: Provided are a lithium recovery method and a lithium recovery device with which it is possible to improve
the lithium recovery rate while reducing impurities when recovering lithium from a roasted spent lithium ion battery (black
mass), said lithium recovery method having: a leaching step in which an acidic solution containing an inorganic acid is
added to a lithium-containing starting material to cause lithium to leach into the acidic solution; a precipitating step in
which a first slurry obtained in the leaching step is neutralized to obtain a precipitate; a solid-liquid separating step in
which a second slurry obtained in the precipitating step is subjected to solid-liquid separation; a washing step in which a
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solid phase obtained in the solid-liquid separating step is washed with a washing liquid; and a recycling step in which a
post-washing liquid obtained in the washing step is reused in one or both of the leaching step and the precipitating step.
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ZDBE. BREE1 1Y FULEERAMET /N X4 0 RUBEIERR
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LR C Li Co Ni Mn Al F

ééﬁ 0 | 31 ] 8 | 10 | 43|74 43
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RP. FEHEBBEICSITD ) FULREIL BERBEKTRSER. TORK
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BICHBITI AR RS ) — 58k (E%IRS4) .
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RIS 4 DRISESFERIAS ) —2ERDBEL TR ONLEFZRARICS
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FRERBERICBITD Y FIULREIRS. Tg/ LTHo1,

[0068] (=HEfI3)
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RHEH RRSEY | RS | REERA
EE NI 3 mE B LIgdE
IEII:HTE/& DH IE/&H: °c DH IEI/&H: (E%%)

1 Li& 1.8-1.9 1:7 25 9< 1:2 0.8

E 52 Lii& 1.8-1.9 1:3 25 < 1:2 0.8

EEHI3 Liik 1.8-1.9 1:3 25 < 1:5 0.4

E 4 Lii& 1.8-1.9 1:7 25 9< 1:9 0.3
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Efef 1 SR UCEHT, FHIRES 1, KBRIES 2. BHRSMIES3
127,
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Tabb, BRSBMIES STHEONIERZESFT2HETIRES 4 &,
HHEBRREYYAOLTB) YA VI IESSENEREINDGVGEES,. BERD
BETRRIC. ERFRICEIYZSD)FOLDNERETZD. BICUFILD
OZMNEC, VFOLOEIREMETT S ENHEERI N,

[0072] [3R3]

REHEMH hEY | BRHEE
== s RE LIEg=
IEII:I:Il EI& DH IEI/&H: °C pH (E%%;ﬁ
e EA1 Li& 1.8-1.9 1:7 25 9< 2.0

[0073]  LEEEEmEHI1~4LY. AEPOEKSEIERESA4RP)BAVILIIESE%
EfRETSHIET, AFRPBOVFULDOEIEE1 OODRANICHHINS Y
FOLDRE., IBEEERIS) —2ERIBL THONIRERBEICHT
2VFILDREMEL, VFIVLOENENHEINTWVWEZENRIN
720

EREF 2 ICHEVWTIE, BHIRS V1ICSIFREMREEN : SUTTHNIEL
 BEIRONY RY Y JICEENMELS. HERBEO) Y1 VL ERYIRL
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[55KIA1]

[55K1R2]

[553KIR3]

[55K1R4]

[E53KIR5]

[E53KIR6]

[55KIR7]

5 K D E
UF U LAEERCEREESE T 2RIERREMA 2 RETRE

BIESREIRTHEAETDORAS Y —%#HM LT, LB ES 2L
TiEE.
BIECLB IR THRAE20RAS ) —#ERD8 T 2ERDBH IR S

RISERAB IR TR ONCERZ SR TRRT 2HREIRE.
AIEEESRIRETEONLESRERRE, AIESERHIRERURIGEILERT
BROMNONXIEEATENRETZ YA JILIRE, 2B5T2YFY
LDEYNFE,

BIEEY FULESERAN. VFILAM4FVEMBE4L400C~600
CTHKL TREESED %, 2B L TELENEN T mmlTOY F
DALAFVERBERMTH D, FKREVICEEHD ) FU LDOEIREE

RIGESEEBA /NIL b, Zv b, ROV AVHLZERINZ D
BLKEBH 1 BOESEZET., HRETIEHD ) FU LOEIRTEE,

AIESRETIRICBWVWT, BFMITHDAILY FULRRERM &,
AR T # DRIGCEMERR S ERLE (B : kis) NEELTIT ¢
3~1:7TH3. FRKE1ICERED) FU LOEIREE,

RSSO TRRICH W T, RIEEE SriERaR s OERIL (B8 :
WER) NEBILTT 1 2~1: 9THB, HFREICEHDO)FY
LDEYNFE,

RIEEROBEIR TR ONREL, AIESRETIRETHIET 2. &
RIE1VICEED ) F7 LADEIRFEE,

UF O LEEEMMHET /NM 2 &, BERREHIET /N1 X &, Tl
BIa T /NA 2 &, ZliEZA D2 RIGELE.

AZ) —%=ERDBET 2 EROBERE &
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AIESY R ED SO I N B R ERE . AIRERIMEICHET DY
AONTNARE, BIEZZ ) F I LOENEE,

[EEKIE8] AIEERIGED. RIS F U LABERBMEET /N1 A R RIS
BT /N R EBAZREE S, AIRRPNFHET N1 X %2mx 3
R E. ZRADEKREB7ICERED ) FU LDOEINEE,



1/2

PCT/IP2024/024151

WO 2025/009576

[E41]

( mmex )
A

P BHIHY I+A‘ 0 vll
_ww\ A
Cmm ) ( mw ) L
Y
HITRCYE TG V40
mwk A mw\
T T < BEWOHYNL Y]
NW\\ A
BHTHE —(  mmw T
_.w\k A

( sumeTL£n )




2/2

PCT/IP2024/024151

WO 2025/009576

[242]

08—

LI A 74

H a

T M

k 0L~

BEHPEY -]

4
4

Yy

Lkt

001




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2024/024151

A.

CLASSIFICATION OF SUBJECT MATTER

C22B 26/12(2006.01)i; C22B 1/02(2006.01)i; C22B 3/02(2006.01)i; C22B 3/06(2006.01)i; C22B 3/20(2006.01)i;

C22B 3/44(2006.01)i
FI:

C22B26/12; C22B3/06; C22B3/44 101A; C22B3/20; C22B1/02; C22B3/02

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

C22B26/12; C22B1/02; C22B3/02; C22B3/06; C22B3/20; C22B3/44

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996

Published unexamined utility model applications of Japan 1971-2024

Registered utility model specifications of Japan 1996-2024

Published registered utility model applications of Japan 1994-2024

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

claim 1, paragraphs [0049]-[0051]

JP 2022-528969 A (NORTHVOLT AB) 16 June 2022 (2022-06-16)

1,3,7-8

Y WO 2023/034971 A1 (COMSTOCK IP HOLDINGS LLC.) 09 March 2023 (2023-03-09) 2

Y JP 2012-172223 A (NIPPON MINING & METALS CO., LTD.) 10 September 2012

claim 1, paragraphs [0080], [0088]

(2012-09-10)
claim 1, paragraph [0031], fig. 1

D Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

> document published prior to the international filing date but later than
the priority date claimed

wr

D&

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

> document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

> document member of the same patent family

Date of the actual completion of the international search

26 August 2024

Date of mailing of the international search report

10 September 2024

Name and mailing address of the [SA/JP

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/JP2024/024151
Patent document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) Y (day/month/year)
JP 2022-528969 A 16 June 2022 WO 2020/212363 Al
claim 1, paragraphs [0051]-
[0053]

us 2022/0149452 Al
us 2023/0042034 Al

EP 3956487 Al

EP 4372112 A2

SE 1950468 A

CN 113924374 A

KR 10-2022-0031997 A

CA 3135949 A

SE 1950468 Al

WO 2023/034971 Al 09 March 2023 us 2023/0115052 Al

Ip 2012-172223 A 10 September 2012 (Family: none)

Form PCT/ISA/210 (patent family annex) (July 2022)



[EI R &

[ B R S
PCT/JP2024/024151

A. HERORTLI0FONE (BRFEHFIH (1PC) )

(228 3/20(2006.01)1; €228 3/44(2006.01)1

(228 26/12(2006.01)1; €22B 1/02(2006.01)1; €228 3/02(2006.01)i; €22B 3/06(2006.01)1i;

FI: €22826/12; (22B3/06; (€22B3/44 101A; €22B3/20; €22B1/02; (22B3/02

B. FEZITH> 705

AEZT > 2 NRER (EERGFOH (1P C) )

(22B26/12; C22B1/02; C22B3/02; (22B3/06; (22B3/20; (22B3/44

BNRERUADBER CRHEZ T o722 BIZEENDED

HAESZHTEAR 1922-19964
EENEUN ESbTe N 1971-20244
A AR AR SR AR 1996-20244
HARE BB ERHEAR 1994-20244
EEAGCHAL BT — A N—RA (F— R N— ADLF, AT L7 s
(. BT ERD5ND
2| FSCIR D . N BT 5
ey BAIG RO—BOEFPEET 5 & ¥k, TOMET 5 EiHoET DR
X JP 2022-528969 A () — AR - =T—V¥—) 16.06.2022 (2022 - 06 - 16) 1,3,7-8
FESRIEL, [0049]—[0051]
Y 2,4-6
Y WO 2023/034971 Al (COMSTOCK IP HOLDINGS LLC) 09.03.2023 (2023 -03 - 09) 2
FESRIEL, [0080], [0088]
Y JP 2012-172223 A (J X HEEAESBEHASH) 10.09.2012 (2012 - 09 - 10) 4-6
EHARIEL, [0031], X1
[ oo s ic & scnisi s htn g KTV T 73D — 2T 2 Bl B,
« AIAXEOA T Y — T EHIE S B AR ST o TR B
A RICEEO DB T IR A <. A E RS 0 BT 0 L0 TIEA L RRORE X EHRORROL D
“D R C R A ST A Sk & LC B L 7 St o, TS
B LI JI0) K IR T B, K LRI X D B OXM LD 2L, § RABOATHADH A
LA S 50 o BB b % LA T T, Mk 180 | B4 Lk
“rn = HEL - 23 <
L %g%mg%@@g§%j§§§Xigggggg aEY ZO. MEECY S THITH S MAT LS TSRS
“07 DT & BRI, BUE, BREICE KT S 0 & HAT Y RT3V =3
wpr [EIEHEERFIT. p 0 EAHED YR DR ¥ A2 2 HEED H o)
BT AE XN Xk
EEAL £ 7 LmH [ R A5 D Fexk
26. 08. 2024 10. 09. 2024
ZMBCHTHE BIEOHZE (BFFTFrEBEEE)
H AE &52r 7 (1SA/JP)
T100-8915 3 .
R M %7 T 4E 4175
R TRERENE=TH4A%S &
FEEEFEE 03-3581-1101 PARs 3423

FE= PCT/ISA/210 (BB2°—Y) (202 28 T7TH)




| B R A ] % B 5
AT RT TRV ERT SR PCT/JP2024/024151

CIERGN ~#FH NFY 77 )=k nFEH

JP 2022-528969 A 16.06. 2022 Wo 2020/212363 Al
askarl, [051]—[053]
US  2022/0149452 Al
US  2023/0042034 Al

EP 3956487 Al
EP 4372112 A2
SE 1950468 A
CN 113924374 A
KR 10-2022-0031997 A
CA 3135949 A
SE 1950468 Al
WO 2023/034971 Al 09.03. 2023 Us 2023/0115052 Al
JP 2012-172223 A 10.09. 2012 (773U —720U)

FER PCT/ISA/210 (S5 b7 7 3 ) —HIBIHD (202287 H)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report

