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the positive electrode material is exposed to a high temperature. The positive electrode material according to the present
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Br and 1, the second solid electrolyte includes Li and S as constituent elements, the first solid electrolyte covers at least
a part of the surface of the positive electrode active material, the second solid electrolyte contacts the positive electrode
active material with the first solid electrolyte interposed therebetween, and the average coating thickness of the first solid
electrolyte is 104 nm or more.
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EEUBREER U, RIC, GEIRESHI—FT 1V IRKE (KoL v s
#E, MP-01) ZAWVWT. ZOBRREEBEFMWETHSBL I (Ni, Co, M
n) O, (Sigma-Ardrich#t®, TR FED50:4., 6um ) 1 kgillE



WO 2022/009806 17 PCT/JP2021/025191

FL. BEEMENTFREICBRENEIE L, O—T 1 VY TEBDEEGRSE
H#ig, RRARELTERZRW. RREEZ120C, kxRAE%0. 4
m3/min, O—4%E&HEHZ400rpm, EFEEFEZ4. 8g,/mink
L7ze BN RERTHICT20 0 CTERBEEKEITWL. ZTOBA/
DHSKICTEMR TSI EILE>T. REBEZE T2 EMEMEERE, &
EBOMHEMIIL i NbO;ThHo7,
[0056] 1. 1. 2 H1EKFBHEEOER
YC |5 (Sigma-Ardrichtt®) . L i C | (GHMELEHMS) RKUL i B
r (SMELFHE) ZMEOHEKERDZLDICHFEL, 45mIDZr O,
RY MIpEmmDZ r O, R—J)L&EEHICHALZ, TNEB5O00rpmT
40FEI) VU 3252&T. B1ERFRERETHSBL i;YC I ,Br, 0%
RKE{rl,
[0057] 1. 1. 3 [EREIMWEOHEE
tROEBEYE S, LEOFE1EFERE L, SEHFIE L TEVED
0. BWtRDH—RYTSvo (REA-—FRVHIEH) &84/ THUHTE
B922ET, FBEPEOREAE 1 BRERECHEL-, B1EGKE
BECTHBLABROESGEYWEASEMTEE LLEZ S, EEEMEDR
FORELEHNE 1 BARERE THEINT W, EEEYEOREICSWL
THE1EREREOTHHEBEEIIF104 nmTH>7 .
[0058] 1. 1. 4 HE2EFBHEEOER
Li,S (ZRMbFEIXAH) &, P,S, (Sigma-Ardrich#t&) &%,
EILLTL I ,S:P,Sg=75:25&RBLHICEEL, 45mIDZr
O, RY MIPp8mmMDZ rO,R—ILEEHICHEALTZ, TNEBO0O0Trp
MmT200EI) VI T2 ETRRGBMRERSL, EONLIIBAENKRE
XLy ML, BREICANTEZEHNAL, SEERKLE, BREORL
v NEHBTHRTZIET, F2EFRERETHS0. 75L 10 ,S—0.
25P,S;OMKERL,
[0059] 1. 1. 5 IEMBMBOER



WO 2022/009806 18 PCT/JP2021/025191

[0060]

[0061]

[0062]

[0063]

BIEARERETHRE L LEBENEE, EPEDT. 5wt %DVGEC
F (BMBIME) & BERERELZ. X/ VHUHBTRETSIET
. BN EER L,

1. 1. 6 EBMEOESR

Si (BMELYHE) &, VGCF&, LROE2EAHREMEE A A/
DHBTRET DI LT, BBMRAEER L,

1. 1. 7 Bt/

B SISO EMDOBRAEBENICRT., £9. F2EAREREE ¢ 1
1. 28mmOYYYHRHNTTton,/ cm2OEATEMEFE L. BHRERE
BEZFH L, 0%, BHREMREEOLICEBMBEZHBEIELIAT
4ton/cm2OEANTERHRF L. EREREREE EBETNERE - OES
EAEEE L, —FH. EBME%E610. OmmOY ) YR T1ton,/
cm2DENTEMERE L. EBENERE (EEBRL vy b)) 2R, 8
SEMEBE ERFARIOEFEREBOREICEEBRL v hEEX, HERT D
ZET, FMERDOEME L,

1. 1. 8 HREOAUE

AMEAOEMRICH LT, 0. 1CTEEBR-—EBEREEREL. 4. 3
EVETHREBLE, RBERETHR. BHROBWREME, EBRL Y ME2RY H
Lo BRUHE LAEBRL Y X/ DHBATHRRLTH Y FILEL, =E
EBBRESH (DSC) ZAWVWT, ArFHEXTICEITZEENS260TC
FTCORBEFHEIE L, 80CHS5260CETOIHLHICHITIRRBED
BEEERD., ChEEBHEO IEEBORBE (Jg) | &Lk,

1. 2. =fEh2

FiEYE S E 1 EAERE S ORGERREGRKREEZZLIE T, Eb
SEMEEWET 25 1 EBREREDOEAEELI BT ELAE. =M
EERICUTEBMRBRUOCEBZER L, RREZTML L, $1EXER
BETHELLROEBEINEICDWTSEMTRELLEZ S, EEBENE
DR FORELAENE1EFRERETHREIN TV, 1 EBHREREDFE



WO 2022/009806 19 PCT/JP2021/025191

[0064]

[0065]

[0066]

[0067]

[0068]

BRBEIIE140nmTHo7,

1. 3. ErEfl3

FBENEEE 1 ERERE L DESLRCEEGREAEZELIE T, EiE
SEMEERET2E 1 EREREDOEA LI H I &M, EhEhl 1
ERRICL TEBMBRUEBBZFRL. RREZTML L, 1 EKRER
BETHBELABROEGENEICOWTSEMTEHRE LA IS, EWEYE
DR FORAZFHHIE 1 ERERETHRBEIN TV, B1EFREFEEODFE
BIRBEIIE1 76 nmTHo7,

1. 4. Lol
B1EFERETCHBEINTVWAVWEREYE S, EHNED1. 5wt%
DODVGCF (BBMEIHMH) & F2EGEMEEEZ. X/ VHBTES
22&T, EBMBEFEEL, EMEEVGCF EHE2ERKRERE & DAL
GBI ERE 1 EEfkE Lic, HEREBMBZRWTERS 1T EEKRICLT
BEFRL, RREZFTML .

1. 5. tk&pl2

FBENEEE 1 ERERE L DESLRCEEGREAEZELIE T, EiE
SEMEERET2E 1 EREREDOEA LI H I &M, EhEhl 1
ERRICL TEBMBRUEBBZFRL. RREZTML L, 1 EKRER
BETHBELABROEGENEICOWTSEMTEHRE LA IS, EWEYE
DR FORAZFHHIE 1 ERERETHRBEIN TV, B1EFREFEEODFE
BHWBEIIE6 7T nmTHo7,

1. 6. FERR

TEER1RUH4A ICRAEOTERBRETT,



WO 2022/009806 20 PCT/JP2021/025191

[0069]

[0070]

[0071]

[0072]

[0073]

[31]
BIEAERE | #EBEH E2EIAEREE EmFORRE

MDHE L (nm) (DR R {J/g)
Lr sz 4m)1 0 1341.9
Eb 8354512 67 1011.0
EREHI LisYGI4Brs 104 0. 75Li,8-0. 25P;Ss 899. 4
E 52 140 870. 2
EEHI3 176 850. 1

RIRUHAICRINDERDSPELHRL SIS, EBENEOREICS
2% 1 BREREOTHHBEEIAZ 104 nmllEE LEBE, &ERFOD
EBMRORBRENESIET T2 N9 05, —EULOESIZETS
BIEAREREDOEREICL > T, EBEDENSKEINBEERHIE 2 BE
EMEANCIELHIQY, BRRIEDMELCEHS B 2>LEDEEZILND,
2. HH DM
2.1 8B, 2RUOEREGT~3

FEREEAKICLTEMAFERELDC | REMIER (SOC:73%, 7C

1 OMiEHn) ZREL %,

2. 2 bEHI3

F1EARERETHRESINTVWRAVWERENE S, FYWED1. 5wt %
DVGCF (BMBIHMEH) & RI1EKEMREE. F2EAFREREL 2.
FEFIC. X/ UEBTRETSHIET, EBMRZFER L, EPEEVG
CFEEIVERERELR2EARERE D2 ALLIE. EZMRH 1 ICHR2 ES
MRICB T SSRLLERKRE Lic, SEZEBMBZBWTERS 1 ERERIC
LTEtmAa/ER L., DC | REMIENZFTMEL 7.

2. 3 FHERER

BS ICHEMORAERRERT, H. RSICEWTIE, LEHI1ICHRDER
DOEFEZ 100 & LTEREIL LK,

BICREINBERNOESNRELDIC, EfEHI1~3ITHEDEMIE, Lb
BEITICHRZEMICH LT, BHMEMLAEDOD, TOEMEBZINZ
ENTE, EREVEORAZFE | EAREFRETHEBEL. UZB1EHKE



WO 2022/009806 21 PCT/JP2021/025191

[0074]

[0075]

REICE2EFEREL2ERLLBES. EREWE. £1EBFSHRERVE
2EGREREORBICTRRY FUOLAAVEENRIADNMERI N, FEBDE
He104nmlUEICEL LAEE LTS, BRIFETNEEBIILAGVW &N
DB, —FH. LLBRHISOB/RNMSHASHEL SIS, EBENEZSE 1B
EMETHBETIC. EBMBEPICE1 BFRERESRES - oIt ALEE
. BEoERIE L EML,
EEX EDOF AT

ABEROEMIE, FIZIE, EEREAZFONUERISERHAFOKRE
BRETHELKFMATSZENTES,
= DERBA

10 EfBME

10a FEiBEYME

10b H1EGFEHEE

10c H2EGFEHEHE

100 EWMEMERE

200 ExEBREERE

300 amEMHEE

400 IEWEEHF

500 &BESHK

1000 i



WO 2022/009806 29 PCT/JP2021/025191

[55KIA1]

[553K1R2]

[553KIR3]

55 KIR4]

[E53KIR5]

[E53KIR6]

R K DEH

EBENEE., B1EREREE. F2EKRERE L ZSTERMT
BTH->T.

RIS EAREMED ) F U LEEBILYEE .

AIECEE 1 B BREN/ ERITRE LTL | RUXEEH, HD. S
EEET.

BIEEXAF, Cl. BrRUGIMHRZEFLYFERINZ DAL &
HE1DDITHRTHY.

RIS 2ERERENMBRITRE LTL | RUSZ2H.

AIECSE 1 EREREN R EREYEORAD DK &b —HE K
ZL.

RIS 2 EREREN RIS 1 EAREREZN L (RIS EEEYE
L.

AIESE 1 EREREOTHIHEBEREIN1 04 nmUETH S,
IEABM

RIS 1 EREREN’EHRTRE L TMEZEH,

AIEEMAL | LA DEBTRRVFERBITEN O DE L VYEIRS
NaLLR<EET1DDITRTH B,

KR 1 ICEEE D EBMA,

FIERE 1 ERERENL | ,M; X, TRINBIEMEKESL.
a, BRUyH., ENEFNMHILIC. OLYKRIWETHS.

52 KIH 2 (CEEE D EABA A,

BIEEMASM v MY D LZ ST,

EKIE 2 XL 3 ICEBEDEMEHE,

HIEEXDC | RUB rD>5D0 R EH 1 DTH B,
BERIE1~40WTFhh 1 IHICEHOEBMEL

AIEEHE 2EAHRBRENMERITTRE LTL I, PRUSEZET.
FERIEB1~50WIhh 1 IBICEEEHDEEME,



WO 2022/009806 23 PCT/JP2021/025191

3B RIAT] EMEMERE &
ElxERERE .
SEEMERE .
TR A
AIECIEABEMERBN. BRIE1 ~6D0WVWIThh 1 IHICEEED EMET
BB 5,
£t



1/3

WO 2022/009806 PCT/JP2021/025191

[Eg1]
X1
10
10b 10¢
10a
)
10b
10a—]
10c
[&2]
X2
1000
10
400
~100
~200
~—300
500
10d

10c 10b 10a



2/3

WO 2022/009806 PCT/JP2021/025191

[E43]
X3

C " EmEWERE (¢ 10.0mm)

EAEEZEE (D 11.28mm)
BIEEYMER ($11.28mm)

1,400 L
W

1,300

1,200

1,100

1,000 N e —

200 .

EBHMHODSCRABIEEE (J/g)

Sy

0 50 100 150 200
BIEAEREOTHEBES ()



3/3
WO 2022/009806 PCT/JP2021/025191
[E5]
5

+41.5%

+17.0% +17.7%

y[0)o] WOUUSEEIUURNNNNN NSNS [ SUSSR I I R SR—

M5l1ZE2100&LT-1BE)

L
A

HEinfE (LB

LeE 1 EeERBI2 EhEHI EiEF2 O EEFS LRG3



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2021/025191

A. CLASSIFICATION OF SUBJECT MATTER
Int. Cl. HO01M4/131(2010.01)1i,
HO1M10/052(2010.01) 1,
FI: HO1M4/131,

HO1M4/36 C, HO1M4/62 7,

HO1M4/36(2006.01) 1,
HO1M10/0562(2010.01)1
H01M10/0562,

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

HO01M4/62(2006.01) 1,

HO1M10/052

B. FIELDS SEARCHED

Int. Cl. HOI1M4/131, HO1M4/36,

HO1M4/62,

Minimum documentation searched (classification system followed by classification symbols)

HO1M10/052,

HO1M10/0562

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 1922-19%6
Published unexamined utility model applications of Japan 1971-2021
Registered utility model specifications of Japan 1996-2021
Published registered utility model applications of Japan 1994-2021

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.

A WO 2019/146236 Al (PANASONIC INTELLECTUAL PROPERTY 1-7
MANAGEMENT CO., LTD.) 01 August 2019 (2019-08-01),

A JP 2018-32621 A (PANASONIC INTELLECTUAL PROPERTY 1-7
MANAGEMENT CO., LTD.) 01 March 2018 (2018-03-01)

A JP 2016-207567 A (TOYOTA MOTOR CORP.) 08 December 1-7
2016 (2016-12-08)

A WO 2017/141735 Al (FUJIFILM CORP.) 24 August 2017 1-7
(2017-08-24)

A WO 2019/146216 Al (PANASONIC INTELLECTUAL PROPERTY 1-7
MANAGEMENT CO., LTD.) 01 August 2019 (2019-08-01)

I:' Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

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

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

“L”  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)

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

“P”  document published prior to the international filing date but later than
the priority date claimed

“T”  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

“X”  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

“Y” 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

07.09.2021

Date of mailing of the international search report

14.09.2021

Name and mailing address of the ISA/
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/JP2021/025191

Patent Documents referred to in
the Report

Publication Date

Patent Family Publication Date

WO 2019/146236 Al
JP 2018-32621 A

JP 2016-207567 A

WO 2017/141735 Al

WO 2019/146216 Al

01.
01.

08.

08.
03.

12.

.08.

.08.

2019
2018

2016

2017

2019

(Family: none)

Uus
CN
Uus
EP
KR
CN
Uus
EP
CN
KR

2018/0062166 Al
107768612 A
2016/0315324 Al
3089242 Al
10-2016-0127639 A
106099050 A
2018/0309167 Al
3419098 Al
108475817 A
10-2018-00930%1 A

(Family: none)

Form PCT/ISA/210 (patent family annex) (January 2015)




ESl T EBRHEES
PCT/JP2021/025191
A FKEOET20BFONE (ERFRELEHE (IPC) )
HOIM 4/131(2010.01)1; HOIM 4/36(2006.01)1i; HOIM 4/62(2006.01)1; HOIM 10/052(2010.01)1;
HOIM 10/0562(2010.01) i
FI: HOIM4/131; HOIM4/36 C; HOIM4/62 Z; HOIMI0/0562; HOIM10/052
B. FEZITH-0E
PEEIT O ERNEER (ERRESEHE (IPC) )
HOIM4/131; HOIM4/36; HOIM4/62; HOIM10/052; HOIM10/0562
BNEERDAOBER CHEZ T2 A0BIIEENIED
HAREEMAFEQAR 1922-19964
HAEAFEEAFEAR 1971-20214
HAEEAFTRERAHR 1996-20214
HARE BB ERHEAR 1994-20214
FEBFAECHALZEBF T —ANR—R (F—AR—ZADLHR, FAEIMEH L - HZE
C. B S5 &R 51D SR
5] XCHERD o x fET 2
BT Ty — IR RO—EOEFRPEE YT S & Xk, TOBEETSEFFOER S REDES
A WO 2019/146236 Al OSFV=w 2 I PRI Ay MERSH) 01.08.2019 (2019 - 1-7
08 - 01)
A JP 2018-32621 A (VSFV=w 7 I PR YUAY MERSH) 01.03.2018 (2018 - 1-7
03 -01)
A |JP 2016-207567 A (~a X AEIEMRASEL) 08.12.2016 (2016 - 12 - 08) | 1-7
A |w0 2017/141735 Al (E+ 71V A¥RESH) 24.08.2017 (2017 - 08 - 24) | 1-7
A WO 2019/146216 Al (OSFV=w 2 I PRI Ay MERSH) 01.08.2019 (2019 - 1-7
08 - 01)
[ oo s ic & scnisi s htn g KTV T 73D — 2T 2 Bl B,
x  BIAXEONT TV — ‘T’E%&@EXi@%E& Aﬁ;Mfgmf?ofm@zﬁ
A RCEE OB 5 LETRA . AR E RS 0 Rr2pp RS, RNOREXEDRORROL O
“g” K%&ﬁﬁﬁﬁﬁo)ﬂﬂﬁﬁif:liﬁ%@ﬂa%ﬁ EERHEBERDRIC X BICEEOHDTMTH T, éﬁﬁﬁﬁ@&f%ﬁﬂ@%ﬁfm
RARINZED SUTERERRNE ZE R 5D E
‘w’@%@zﬁ*“i%k@?%iﬁﬂimwxmwﬁ4 HEL  “y” BIZEEDO»H B BTH > T, évymzmwlukwﬁm
IEAMDRERIZE i % HE 3 B - DIE AT 2 X Rl zw\gﬁﬁzzofaﬁf@%ﬁAﬁ & o THESED R
£43) WwWeEZLNED
“0” OBEIZX 20w, FH. BRESIZE LT DG “" B—37FY 77 3)—Ek
‘?’I%ﬁ@ﬁwf DOBRMEDOEIEOER L 25 HEOH D
CANUN S E Vel q N
EREEZS T U2H EBRATHEORKEH
07.09. 2021 14. 09. 2021
LR O HTH RO HLE (RFTFEEE)
H AE e (1SA/JP)
T100-8915 ; .
FAE FER ek 4X 3132
HEABTREXENIEA=TH4&E3 5
FEEEFEE 03-3581-1101 P 3477

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)




E GRS ] R B
AT RTTIV—RET SRR PCT/JP2021/025191
21 A et AH SFYRT 73— X A%H
WO 2019/146236 Al 01.08, 2019 (7739—=20L)
JP 2018-32621 A 01.03.2018 [IN 2018/0062166 Al
CN 107768612 A
JP 2016-207567 A 08.12.2016 [IN 2016/0315324 Al
EP 3089242 Al
KR 10-2016-0127639 A
CN 106099050 A
WO 2017/141735 Al 24,08.2017 [IN 2018/0309167 Al
EP 3419098 Al
CN 108475817 A
KR 10-2018-0093091 A
WO 2019/146216 Al 01.08, 2019 (7739—=20L)

FER PCT/ISA/210 (OS5 b7 7 3 ) —HIBHD (201581 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 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

