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(57) Abstract: This invention provides a manu-
facturing method of a nonaqueous electrolyte
secondary battery which suppresses performance
deterioration of the battery by preventing split-
ting of the graphite when the negative electrode
material mixture layer is rolled. This manufac-
turing method is for manufacturing nonaqueous
electrolyte secondary batteries provided with a
positive electrode and a negative electrode, and
involves: a coating step for coating a current col-
lector (22) with a negative electrode material
mixture (23) containing graphite (25); a magnet-
ic field imparting step for imparting a magnetic
field to the negative electrode material mixture
(23) with which the current collector (22) was
coated in the coating step, wherein the magnetic
field lines of said magnetic field are oriented in a
direction parallel with the surface of the current
collector (22) coated with the negative electrode
material mixture (23); a drying step for drying
the negative electrode material mixture (23) to
which the magnetic field was imparted in the
magnetic field imparting step; and a rolling step
for rolling the negative electrode material mix-
ture layer obtained in the drying step.
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SHEEDHEIL, RISICRIHBMNTSEE130 (HE132A, 1328
. 134A, 134B) ZAWTIT-=. BEE134A, 13 4BREDIEHH
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W N EC A O O O © —m X X X
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KI1DoBAGAGE DT, EREEIEEMES LEERS 1 (FEIEMRE, £
RS EMNE LN > &G 1 DEMICHEAT, BT ES L UVEERE
BREHBEMINLRIFTH 1=, ChiE, LLEHI1 T, BBEHIEZ
EELEBRIZBRICEANASAEL, EHEHFEROMRICKYIFILALY
AHESIN-DIIx L, EilEHl 1 TIE, LEHISRAZITI LT, D&
DHEERDERROENAEIMNMZ o= EITEDEDEEZILOND,
COfERML. EERICEMSN-EEEHICH L, KEROE L FTLE—
ARICHABRDRW-#EEZAFE5T S L&Y, MIHIBRENEL<. MDOE
BREFREEHFEATVI) FULIREMATONS Z EMNERETE .

TE. HEHI 1 ~IITHRLIBEMTIE, ERRDEFEFENKRZNEE, B
MATFHBITEYENPT LD 0, HBTES LIV ERFRESMHEER
MMETHER EE o = SIS L., Eikfl 1~ 3ITHRSEMTIE, LLEA
~3ITHRT, EERDEFZEEDEBXRIHESMHBTELS L UVSERELS



WO 2012/124033 22 PCT/JP2011/055838

[0078]

[0079]

[0080]

EMFEOETESOVSNREIATI:, B, FEEZOEEIZENKEN
(FE., LREIFRAICE SERELEMFMRENRETNERZ S, T THR
LE-BithDigs. LEMEEMS5L, M OEERDOERFEEZ1. 78/ ¢
M3LLTFETAHIEIZEST, 4AhLE (AAK~4. 14AN) EVVD5F
WHIEABE L., 72%BE (72, 4%~78. 8%) LLWSIELMARE
HIFRERRTE -, [T, LEMBEEZR/EL, MOEERDODEFREEZ 1
4g/ cm3UTETHILITEDT, 4. 0O5ANBIE (4. OGAN~
4. 14Ah) EVSBOTEWIABTEEL., 77%0E (77. 3%~7
8. 8%) LLLWSHEBHTRVWHABREMBFRERETET:,
FEZOERZELLTE. ABOSIRIILF—BELOHRNSE., #
Blg cmUENBEETHY., BELLIEFT. 18/ cmULETHY.,
FUFELCIET. 4g/ cm3RUETHY, FIIHELLIET. 7gcm
SULETHD, KERIZELDE, COLILUEEELITHD BROENDPER
EHLETHENTES, —FA. HBERVUMABTEHFER LD R
SlE. EEZDEEIZEE, #h2g/ cmiUTHABELTHY ., FELLIE
1. 78/ cm2RUTTHY., FUYHFFELLET. 4g/ cm3UTTHY.
BICIHELCIET. 1g/ cmilUTTHD, BIRILF—FELNPETER
UMMABEHBRLOPNAZHESIEIBAN LT, EERZDEFRIFEL.
WMr1g / ecm3~2g / / cm3MNEHETHY, FELLET. 1 g/ cm3~
1. 7g/ cm3THY., FYFELLIET. 2g//cm3~1. 6g/cm?
ThY., BIZFFEFLLIE1. 3g/ cm®~1. 5g/ . cm?®ThdD,
S5, EEHI 1 EEEG 4 LOLEENIS, FERERARADHIELEE
RIEAMOBIEE # B THE5T I LIC&Y., MHBRESLUSERRE
BRBUBENSSICHESN TV, T4hbbE, £EEROAICERT HA
RICEAENAW-HEEAE L. Z0%. KEROIEAMEICHE AR ML
FHEEAETEHILICEY ., MHABENLYEL. MOBERRFREEH
BEALYBWIFIOLIRENNEONS I ENERTET,
Llb, AFRAXIFBELERBEICEYSBAL TS, 25 LIRRIER



WO 2012/124033 23 PCT/JP2011/055838

[0081]

[0082]

EEETIEAL, 2. BAOBRENTETHD. L, EHOEHE L
L= FOLZRERCBONT ., EBFERMHOERENRLGHEL
DARBOEM, FIZIE, Zv7ILKREM, Zv7/LH FIOLER,
FER_EBXv/INETH-o-THELLY,

CCICHARENAVWT A DIFKERE_XREME, ERICEH=NDLE
& LTHELUMRE., BICHHABERJFUEERERIECEN-LDOTHY
/b, LEASTARFERIZEKDE, RIITTRT LS. ZIITHATENDL
THMDIKEMRE_REM 100 (EHOFKEHRE _REMLNEHZESIN
-HENDOBETHY TS, ) ZHEA-EG 1 /REINS, (T, &EK
BREE_REMEB AR (BEMICE. N Ty FERFLZEEREGD
AR ELTHASER BIZEEEE) MREEINh D,
EX LEOF AAREH

AHEHRAICLLHE, BBEFBEZEEL-EORBOENEFLEL TERD
MRS EAINHE SN KERE —REMLG S5 VICHKFKERE_REHD
HEGEEAEERETHIENTESD,



WO 2012/124033 24 PCT/JP2011/055838

FERIE]

[FERIE2]

[FE3RIE3]

(5 RIB4]

F5RIES]

[FE3RIE6]

[FERIET]

SRR D #EH
EBBELVEBEHASEKERE-RBMOEESETH T,
BRMEECABEHEZRERICEMTIBEMIEL.,
CEMIRRICEVTHIREERICERTSNEAEREBEAIICHL
TRREBESHNEMSN-HREEAROE & FTLE—ARICHE DR

AEWEEEENEST HEHEIREE.

RIEEHIE M 5 TRICE W THIEEEE M E S - R B 6 HIZ5
BRESEHRBRIIEL.

IR IETEON-ABEHIEEZEET SEEIEL

n||||

_\.l_
Rl
ke
Rl

2889 5. FKEBEZRERDERETE,
RSB EIRICENT, 9., fREEROEICERT HAA

[CHABRBRAWEEEZME L, E0R. HIELKEROEE FTHE—
ARICHEABARWHIEZEZM5Y 5, FRE1ISEHDOIFKERE
“REMDEESTE,
HIEEEERE. RRIKOKEARTHY.
BIREHEB TS IRICA VT, MIEERRINROEEFRDIEA R IR
AEWEEBZENET S, BFRIE1VFLL2REHEDIEKERE-RE
MOEEFE,
HIREZEIRRZOEBSHBOZEMNT. 1/ cm3ULTHD
. FARE 1~ 3DfINA—DIEREDIFKERE-REMDEESE

RIECHIE T 5 TRRICE W THIEE B EHITx LT 5 S h HRTEC#S
DEEMN0. S5TULETHSD., BFRE1~4DMANMN—DIZEHDIE
KERE-REMDEETE,

HIRERHRIE, REGCHARKEBRTH S, FRE1~50nh—2
[CREHDIFKEBERE-REMDEET A
EBELVRIBEHASHFKERE_RENTH> T,
HIEEREE, RRIXOEBERELEZEBRORFARICKE S NED



WO 2012/124033

[FE3RIES]

[FERIEI]

25 PCT/JP2011/055838

B ELEMEFELABESHIBLERLTH Y.
HIEEABEFIERDEMDLGECEL 5 0EEWIE. ZEHRD (O
02) EAHIREEARDIEAMEFEITELELDLIICHREINATILNSD,
FKEHZE_RFith,
RS EEESHIEF O R0 D
02) EHNFEEERDOAEICER LADHIEEERDIEAME FITE
BAEIICRESNTID, FHRIE7ICERDIFKERZE _REM,
Bt BBARIBENEEMN1. 1g/ cm3ULTHD, FERE7F
FIE 8ICEEHDIFKEHEE —REh,

HCEL50HERE, %EMRD (O



1/6

WO 2012/124033 PCT/JP2011/055838

[E1]

114A

114
B

116

igg
O
O

?

112A

FIG.1
140
7

m
o
™
o
<C
o
™
- |
-
3
—
avz/r
N
©
N
o

200
N

120
_Ti
124’/(:FD

122



2/6

WO 2012/124033 PCT/JP2011/055838

[E2]

FIG.2

FFAM



3/6

®FAM

////////////////

FFAM



WO 2012/124033

[E15]

FIG.5

134B

110

4/6

PCT/JP2011/055838

134A

[E6]

FIG.6

®FAM

132A




5/6

WO 2012/124033 PCT/JP2011/055838

[E97]
FIG.7
100
70 72 #
/ o /
74 -——-é,____ ___//‘_ 76
50
10A—0 1 20A
52

40




6/6

WO 2012/124033 PCT/JP2011/055838

[E18]

FIG.8

80

N\

84 —

82 —

86 —

[E19]

FIG.9




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2011/055838

A. CLASSIFICATION OF SUBJECT MATTER
HOIM4/1393(2010.01)1, H0IM4,/133(2010.01)1,
HOIMI10/0587(2010.01)1

HO1IM10/05(2010.01)1,

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

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

HO1M4/1393, HO1M4/133, HO01IM10/05, HO1M10/0587

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

Jitsuyo Shinan Koho 1922-199%6
Kokai Jitsuyo Shinan Koho 1971-2011

Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2011
1994-2011

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 JP 2003-197189 A (Samsung SDI Co., Ltd.), 1-9
11 July 2003 (11.07.2003),
claims 1, 5; paragraphs [0007], [0023], [0029],
[0037]
& US 2004/0072076 Al & KR 10-2003-0052950 A
& CN 101662014 A
A JP 10-321219 A (Mitsubishi Cable Industries, 1-9
Ltd.),
04 December 1998 (04.12.1998),
claims 1, 5, 6; paragraph [0011]
(Family: none)
A JP 2006-127823 A (Sony Corp.), 1-9
18 May 2006 (18.05.20006),
claims 1, 6, 7
(Family: none)

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

“E” 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)

“Q”  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

31 May, 2011 (31.05.11)

Date of mailing of the international search report

07 June, 2011 (07.06.11)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2011/055838
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2006-083030 A (Sony Corp.), 1-9

30 March 2006 (30.03.20006),

paragraph [0046]

& US 2006/0062717 Al & KR 10-2006-0051305 A
& CN 1937289 A

Form PCT/ISA/210 (continuation of second sheet) (July 2009)



] SR A EpsHpEEs PCT/JP2011,/,055838

A EHORTL0BHOSE (EHEERFFE (1P C) )
Int.Cl. HO1M4/1393(2010. 01) i, HOIM4/133(2010.01)i, HOIM10/05(2010.01)i, HOIM10/0587 (2010.01)1

B LT ol

AREET o T/ NRE R (EERSFF28 (1P C) )
IntCL  HO1M4/1393, HOIM4/133, HOIM10/05, HOIM10/0587

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—20114
HAS[H E A 28 5 AH 1996—20114F
HAE B EFE AR AR 1994—20114

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BE45 LD L LR

B SCER D R %
) BRSNS RO—IBO BN MEET S & &3, FoMET AEFOER S SRIE D
A JP 2003-197189 A (=R = 25 ¢ 7 A ) 2003.07. 11, 1-9

[Fiskm 1], [Gs=km 5], [o0007], [0023], [0029], [0037]
& US 2004/0072076 Al & KR 10-2003-0052950 A & CN 101662014 A

A JP 10-321219 A (=M TS 1998, 12. 04, 1-9
[GaskmE 1], [Eskm 5], [#5kme], [0011] (77 V—7 L)

A JP 2006-127823 A (V =—# . 24h) 2006. 05. 18, 1-9
[FEkmi1]), [Gakme]), [GEkm7] (Z773IVU—720L)
W CHIOEXIC L STRBFIE I TN B, I T U N7 U —ICBT AR A B,
* BlASTODT DY — D A OHBICARE S - SO
A BICEED B 5 STl < . —IRIEINTAEZ <3 [T ERHE R UIBEARICAR SNETM Th o
o HIE L PG4 56 0Tl < 50 o BB IR
B EREHE RO M E - 1S3 Th B, EEHER OISR DB AT 5 H D
DIBICAR SN LD (X | BHCBED H B ST Tdh - T MR O B TR
L) BRI R A I 5 SC ULt o0 STRR D %6 1T DI IES MR RN EEZ END LD
HE L <Aoo Bl 2B &3 572028 BT 1Y) FCEEDH 5 TR TH - T, Y4k & o 1101
AI0Hk (B &) FOCHEE D, BEFICL S THETHAHMEHEIC
(O] NEEC L AR, A, BR%CS kT 50 Lo THEBIERRNEEZ B HD
P ERHEBRTC, DOBEEO EREOEBE AL HE (&) FA— 7 b7 7 3 U3k
EEHEA LT LA ERRE RS O H
31. 0. 2011 07. 06. 2011
E AR D 4 B OV T4 FrffrREE (RO D LE) 4X | 9271
HARERZT (I1SA/]P) Tt %E
BH{FEH£H5100—8915 = =
HREIBTRAXENE=TH4% 35 EEEEE 03-3581—-1101 WK 3477

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)



= SR Ak EpHpEEs PCT,JP2011,,055838

C (Bi&) . BEd 2 LR8O b5 3k

1 ASCER D B9 %
HF Y % FIUHSCIRG M OB OE T BEE 5 & &%, £ OBES L EpT O RN FRIEDHE
A JP 2006-083030 A (Y =—#kx\sxtt) 2006. 03.30, [0046] 1-9

& US 2006/0062717 Al & KR 10-2006—-0051305 A & CN 1937289 A

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




	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 - description
	Page 25 - description
	Page 26 - claims
	Page 27 - claims
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report

