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(57) Abstract: This invention
provides a rechargeable battery
with a nonaqueous electrolyte,
which can suppress a reaction
of a nonaqueous electrolyte with
an electrode, can suppress a low-
ering in battery capacity under
high-temperature conditions,
and can realize good battery
characteristics for a long period
of time. A nonaqueous solvent
for the nonaqueous electrolyte
6 comprises a fluorinated chain
carboxylic ester represented by
R1-CH,-COO-R2, wherein R1
4 represents hydrogen or an alkyl
group, R2 represents an alkyl
group, the sum of carbon atoms
in R1 and R2 is 3 or less and,
when R1 represents hydrogen,
at least a part of hydrogen in R2
3 is substituted by fluorine while,
when R1 represents an alkyl
group, at least a part of hydrogen
1 in R1 and/or R2 is substituted
by fluorine, and a film forming
compound which is decomposed
in the range of +1.0 to 3.0 V
based on a reversible electrode
potential of metallic lithium and

lithium ions.
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L8417 EC:CH;COOCH,CF,(2:8) 54 63




WO 2008/102493 15 PCT/JP2007/072928

[0061]

[0062]

[0063]

[0064]

ZORER, FERREEE L T, BB F U LEVTF U LAT L&D NriBNLZ2 HAEE L
T2 RFBALIR+ 1. 0~3. OVOFPTHIZH AW b 54— 7 A neF1L o
H—hF—h&, ERROX(ITRULET w BACBR ANV R AR = 2T )L EDIRE WS
B2 TN R B 1~ 6 DA5 K BB AFE B, 7y L EAT o TOZRWEIR
FIVIR U B AT )V T I B2, SOIEKBMER kB, &B)T v Lk
VF IAT & DY Z HAMEL L TR SNDENL + 1. 0~3. OVOHEIPHD>
BANTZ T U T — AR — P FIW e Bl6, 703K EARHE IR M2, fEk
I ITHN BN TNDZF L D —R R — LT )L AT LI — R R — e DRE
I e =L o — R R — M NINS B 72 b 0% FH = Rl i1 DI K B AR IR
ML T RAF R OB BIRAFRPIA BN A EL TODEIIT | IRAF D% &
imsEhm ELCuve,

Flo, o RFBICBITHKENT VR TERINT 7 v FLFURI VAR = X7V
THHCHF COOCH CH °CHF COOCH Z Jilu o iefild, SOOI KA
CREMIZIB W TR, IMFR OB RRFR M OREEIREPRERTL TV
o ZAUL. o IRFICEFRBIEORNTYEBEETHIET, BT oL R= L
RFBOEF MK T LT, KBS AMRE SIS LT ThHEE 2 HD,
1] 1111 O i HL 732
[BIATEBH DR 1, 28 Ol i1~ 51235V TR 72 K BB AR — Ik Y
OB W X TH D,
5Dt
1A
44
TR —H
i
EA
=t
a9

—

cOo ~N & o ke W



WO 2008/102493 16 PCT/JP2007/072928

9 IEMRA R T



[1]

[2]

[3]

[4]

[5]

[6]

[7]

WO 2008/102493 17 PCT/JP2007/072928

aH RO HIPH
HACREPIE L OV T U LEREA S, LRLOIACREEIC, Taeo (1
WRLTET v HFACBIR ANV R AR AT IV & & @) T WLV T DA T Dol
BNLEFIEL LT+ 1. 0~3. OVOHIPH TSN OB G EE E ik

TR K AR

R1—CH2—coo—R2 (1)

G, RUBUKESNIT VF VI R2IZTAVFVEZR L R1ER2LIZEBITHRE
BOMMBILANTHY, RIDBKFTHLGE I, R2ATBITLKRFD DIl —

T FETEBEISI, RINBT AL THLGEITIE, R1ILO/ IR21ZB
HKFEDDIR L — IR T o F TEBINTND, )

A RIE LIZRC# O k@ K AR C I T LELo 7 v RALEIR LR
fig= A7 L3, CF CH COOCH ECH COOCH CF b REN D472t 1
fThs /ﬁt“ﬂﬁﬁﬁélwk GER LA

A R 1 SRR 212 FE 0 R MK BRIV T ERto 7 v Rk
FLRA VAR W AT V03 IEACRE AT L T 20~ 80HE %o D T A
SHTWD R K B AR

R IE 1 ~Fh R IE 3O 1A FLd o0 — kA IR E AR I BT, B
DWBIERALEWS, 4— 7 N AT Lo —RR— N OFOFER, = F1
FAT7 AR OEOFHFER B =L =T Lo — R — L OZEOFFER, LiB (02
O LiBF (C O)MbHIRSN D7 EH IR THL UMLK AR

Ah R T4 _nﬁm W IR K BRIV, RO RIL S8, 4
— T NAREFL A —RR—NChD KM KB AR

A R B IR IR M K E MR I BT, B4 —T v A naF
B —RF—1D, FEARIEBE AR L TE~S0MFE % DFIPHTH A SN TS
IR e R K B AR

AR 1 ~Fh R IE6 DT 1A Fedk o0 kA HE KB AR I BT, BRE
DIHACRIBIZ, CH COOCH, | C H COOCH , CH COOC H , CH OCOOC
H BRSNS 72 <t REDITHE LR ALY & S Covg R i K fi



WO 2008/102493 18 PCT/JP2007/072928

W
[8] B L AL — & LK BRI &% 2. T D HEK BRI IZGE R IE T ~F5R
L7 DAL BUZREH D YR Al FE 7K B i & FHV N T2 FE K B MR — IR,



1/1

WO 2008/102493 PCT/JP2007/072928

[X1]
8 7 8
6
5

4
2
3
1




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2007/072928

A. CLASSIFICATION OF SUBJECT MATTER
HO01IM10/40(2006.01)1

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)
HO01M10/40

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Kcho 1922-1996 Jitsuyo Shinan Toroku Koho  1996-2008
Kokai Jitsuyo Shinan Kcho 1971-2008 Toroku Jitsuyo Shinan Koho  1994-2008

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.
X JP 2002-100400 A (Japan Storage Battery Co., 1-8
Ltd.),
05 April, 2002 (05.04.02),
Claimgs 1, 2; Par. No. [0015]; examplesg
(Family: none)
X JP 2006-172721 A (Japan Storage Battery Co., 1-4,7,8
A Ltd.), 5,6
29 June, 2006 (29.06.06),
Claims 1 to 12; best mode for carrying out the
invention
(Family: none)
Further documents are listed in the continuation of Box C. |:| See patent family annex.
* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered to date and not in conflict with the application but cited to understand
be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international filing  “X”  document of particular relevance; the claimed invention cannot be
date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than the being obvious to a person skilled in the art
priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
16 February, 2008 (16.02.08) 26 February, 2008 (26.02.08)
Name and mailing address of the ISA/ Authorized officer
Japanese Patent Office
Facsimile No Telephone No.

Form PCT/ISA/210 (second sheet) (April 2007)



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2007/072928

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 11-86901 A (Daikin Industriesg, Ltd.),
30 March, 1999 (30.03.99),

Claims 1 to 6; mode for carrying out the
invention

(Family: none)

JP 8-298134 A (Sony Corp.),

12 November, 1996 (12.11.96),

Claimg 1 to 6; Par. Nosgs. [0014] to [0037];
examples

(Family: none)

JP 6-20719 A (Mitsubishi Petrochemical Co.,
Ltd.),

28 January, 1994 (28.01.94),

Claim 1; Par. No. [0006]

(Family: none)

JP 2003-282138 A (Mitsubisghi Chemical Corp.),
03 October, 2003 (03.10.03),

Claims 1 to 8; Par. Nos. [0012] to [0040]
(Family: none)

JP 2006-32300 A (Sony Corp.),
02 February, 2006 (02.02.06),
Claims 1 to 15; examples
(Family: none)

JP 2004-95354 A (Sharp Corp.),

25 March, 2004 (25.03.04),

Claimg 1 to 7; Par. Nos. [0010] to [0021]
(Family: none)

1-8

Form PCT/ISA/210 (continuation of second sheet) (April 2007)




] SR A EpsHpEE s PCT/JP2007,/072928

A, FHROBTADHOSE (HEERESFF2E (1PC) )
Int.Cl. HO1M10/40(2006. 01) 1

B LT ol

AREET o T/ NRE R (EERSF08 (1P C) )
Int.CL HO1M10/40

BB EELANOEE THEZIT T DHICEENAHD
HAREERAFEAR 1922—19964F
HAREABRERHEAR 1971—2008%%F
H A [HE A 28 5AH 1996 —200 814
HAE B EFEAFEAHR 1994—20084

FEERAECHEALEBETTF —F XX (F—Z - 204 F, RMAICED L HE

C. BE45 LD L LR

71 SR B9 %
B 7Y %k IR KOO EFABES L & X3, Lo 5 EPTORT AR OEPH DO
X JP 2002-100400 A (H AR 2002, 04. 05, 1-8

FEORIE 1,2, EEPK 0015, SEfp 7 & (773)-72 L)

X JP 2006-172721 A (HAE&MEA L) 2006. 06. 29, 1-4,7, 8
A ERIE 1-12, A Z EET A DODREBOEEDI (I73)-72 1) 5,6
A JP 11-86901 A (& A F o T3MASH) 1999. 03. 30, 1-8

ShERIE 1-6. BEHAOEROEREDOTE (I73)-72 1)

W CHOBESICHLIIMATIESNTWD, 7 N5 b7y I U—ICET ABIRA SR,
* BlAXBMOBT Y — D HDBICATRE TSR
TA ] BHCBIED S A CIlER <, — Ak #EA R34 [T EERHEE XIELABICARENEIRTh -
D HFEE P ET A O T <, FEHOFEE I8
(B EREHEEARTO B E 132 Ch 50, [ERHEEA OO DIEIRT A D
DBICARERTEZ LD (X | #BICEEDSH DT Th > T, BEE0H D B THH
(L) BT RIS AR 3 2 Ut o TR0 31T DEFHMUTESBEMER 2N EEZ HNDE LD
HELS MO 2B 2357703 A3 1Y $BEOS LM TH - T, ST & ftho 1 LA
Z3CER (A A1) FoxHE D, BEFICE STHHTH LA
(O] AEHIC X BB, . BREICE LT 530 Lo THBMERNEEBZSNDL LD
[P EEHEEARIC, NOELHEOTEORKBL22HE (&) R—F7 > b7 73 U—3CMk
EpERA 45T Lz H [EI R AL A o> F 2k H
16. 02. 2008 26. 02. 2008
[E BRI AR D2 B O T IFTEES (FEROHHME) 4X | 9445
AAESTZT (ISASJP) I
EFHE100-8915 L
HAHTRARENRE=TH4% 3= BEEKEE 03—-3581—1101 W 3477

HRIXPCT/ 1SA/ 210 (FE2~—Y) (200744H)




= SR Ak EpHpEEs PCT/JP2007,/072928

C (gx) .  PBIET 5 L@ LS

B ST AET %

BT Yk BIASCNG  RO—EOEFTABET S & &3, FOBET A EFTOER Sk o EH O % E

A JP 8-298134 A (Y =—fke4t) 1996. 11. 12, 1-8
ZERIE 1-6, EAVE 0014-0037, ] (773)-7¢ L)

A JP 6-20719 A (=Z M kAR 1) 1994, 01. 28, 1-8
FhESkEE 1, BEYK 0006 (7730-7p L)

A JP 2003-282138 A (=ZAbFHE\E1) 2003. 10. 03, 1-8
SHORIE 1-8, EX¥ 0012-0040 (773072 L)

A JP 2006-32300 A (Y =—#kE4k) 2006. 02. 02, 1-8
SESRIE 1-15, FEhifleE 73)-72 L)

A JP 2004-95354 A (/v — 7 fkX4E) 2004, 03. 25, 1-8

ESRIE 1-7, BEX 0010-0021 72 & (7730-72 L)

BAPCT / ISA// 210 (FE2—V0fH%) (2007F4A7)




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS
	SEARCH_REPORT

