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(57) Abstract: The present invention relates to a lithium secondary battery, and to
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a method for preparing an electrode thereof. The lithium secondary battery can
suppress dendrite growth, which is often a problem for lithium metal electrodes,
by using a lithium powder for an anode, can increase the etfective surface area of
an electrode involved in a battery reaction, and can further suppress the dendrite
growth using a gel-polymer electrode, thereby contributing to stability, and can
achieve a high capacity and long service life by using a non-lithiated cathode in-
stead of a conventional lithiated cathode. During injection, the gel-polymer elec-
trolyte can deeply permeate into a lithium-powder electrode having pores, to
thereby introduce the lithium powder into the electrode as well as onto the surface
of the electrode so as to participate in the battery reaction, and can securely cover
the powder after gelation to thereby suppress the dendrite growth. Thus, it is pos-
sible to overcome typical problems regarding the stability and service life of lithi-
um metal electrodes.

(57) 89FA. —“& I

EE}

polymer electrolyte)=
AL SUA DT A

o
o] E(d endnte)/‘é =
A

_4 —|—‘
Olw
g

O
HU

l _>E4
™
)
2
olo
=
e

Q



WO 2012/161473 A3 |IIIWAT 00N 0 OO

ZM, ZW), -2 Al o} (AM, AZ, BY, KG, KZ, RU, TJ, &7):

T™), -3 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, __ A ALE T o S| (20F 4] 2] (3
ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, SAZAE A o WA (o A G)
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, (88) SAFALRIA F7L: 2013 1€ 17¢
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

GW, ML, MR, NE, SN, TD, TG).

o

5 , 713=9] 2]F 7| &=(lithiated cathode) T4 ¥]-2]4 7] U=(non-lithiated cathode)
F A stE 7hsst ste g F oA AA B O AT Al 0y 3 451
2l EA e EELHAT dso] 2nEd AF gAHER of e, YR g F
o o, s Fo = BES Bs] AF o2 dEeto]Ee] s oA?
E=3



INTERNATIONAL SEARCH REPORT Tternational application No,

PCT/KR2012/003937

A, CLASSIFICATION OF SUBJECT MATTER
HOIM 10/052(2010.01)i, HOIM 4/38(2006.01)i, HOIM 4/48(2010.01)i, HOIM 10/0565(2010.01)i, HOIM 10/04(2006.01)i

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

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

HOIM 10/052; HOIM 4/38; HOIM 4/12; HOIM 4/36; HOIM 6/16; HOIM 4/02; HOIM 4/58

Documentation searched other than munimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international scarch (narme of data base and, where practicable, search terms nsed)

eKOMPASS (KIPO internal) & Keywords: LiV308, lithium metal, lithium powder, polymer gel*, polymer gel, polyelectrolyte

C. DOCUMENTS CONSIDERED T BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X Kwon, C.W. et al., Characteristics of a lithium-polymer battery based on a lithium poweder 1-2
anode, Journal of Power Sources, Vol. 93, pp. 145-150,
28 February 2001
Y See: abstract, pages 145-150. 3-7
Y JP 2007-323872 A (NOF CORP.) 13 December 2007 3-6

See: abstract, the detailed description of the invention paragraphs [0014], [0015], [0023].

Y JP 61-004162 A (FUJI ELELCTROCHEM CO., LTD.) 10 January 1986 7
See: claim 1, the detailed description of the invention page 2 lines 1-15 of the left bottom.

A JP 2010-538424 A (FMC CORPORATION) 09 December 2010 1-7
See: the entire document.

A Jarvis, C.R. et al., A prelithiated carbon anode for lithium-ion battery applications, Journal 1-7
of Power Sources, Vol. 162, pp. 800-802, 22 July 2006
See: the entire document.

. . . . g N \/ < S
D Further documents are listed in the continunation of Box C. See patent family anuex.
Special categoties o LS T later document published afler the mternational filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conthict with tt 1pruim ion but cited to wnderstand
i be of pdj}cula‘" relevance the prmeiple or theory underlying the invention

“E™  earlier application or patentbut published on or after the international  “X  Jdocum

t of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be counsidered to involve an inventive
5T Y : . R} . . - 0 s afows v e A ) 1q talron ol a
17 document which may throw doubts on prierity claim(s) or which is step when the document 18 iaken alone

cited to establish the publication date of another citation or other oy

docur of pdm(.u iar mi@vanac; the clammed 1r'\/cr't'0n cannol be

special reason {as specified)

: . . o CONS when the
“0F  document referring o an oral disclosure, use, exhibition or other oM sments, such com bination

means being obvm'ﬁ toa

“P”  document published prior to the international filng date but later than  «g»

document member of the same patent family
the priontty date claimed ! :

Drate of the actual completion of the international search Date of mailing of the international scarch report

31 OCTOBER 2012 (31.10.2012) 01 NOVEMBER 2012 (01.11.2012)

and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office

Government Complex-Daejeon, 139 Seonsa-ro, Daejeon 302-701,
Republic of Korea

“acsiraile No. 82-42-472-7140 Telephone No.

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




INTERNATIONAL SEARCH REPORT

information on patent family members

Intemational applicaton No.

PCT/KR2012/003937

Patent document Publication Patent family Publication

cited in search report date member date

JP 2007-323872 A 13.12.2007 NONE

JP 61-004162 A 10.01.1986 NONE

JP 2010-538424 A 09.12.2010 CA 2696771 A1 05.08.2008
CN 101790806 A 28.07.2010
DE 112008002212 T5 08.07.2010
EP 2186151 A1 19.05.2010
GB 201000554 DO 03.03.2010
GB 2463217 A 10.03.2010
JP 2010-5638424 T 09.12.2010
KR 10-2010-0081304 A 14.07.2010
RU 2010112410 A 10.10.2011
US 2009-0061321 A1 05.08.2008
WO 2008-029270 A1 05.08.2008

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}




SAZEHE

= Al 3 AR RS A PCT/KR2012/003937
A. g o] &3l 7] & { (A E W FAPC))

HOIM 10/052(2010.01)i, HOIM 4/38(2006.01)i, HOIM 4/48(2010.01)i, HOIM 10/0565(2010.01)i, HOIM 10/04(2006.01)i

B, ZAbHl ol

A H 2 EAEA S EFE 71A)
HO1M 10/052; HOIM 4/38; HO1M 4/12; HO1M 4/36; HOIM 6/16; HO1M 4/02; HO1M 4/58

ZAHE 7| Bofd £otE H AT o]y &9
ST EALAUF R A SaF AL L0FRE: A FHATH g 7] Al H 1IPC
HEFTEHGATTE 2 dEFTHELANFH: A HaEd 7 749 IPC
T A zzAR o] 88 WA dlojelr o] Ao B w o] A o] WA 2 A A o(E G sk A1)
cKOMPASS(E-3] 4 U5 AMA 28 & 7|9 =: Liv30s, 2l 5%, el e, DeAbd* D@24, afAds) 4
c. #H &9
7he 1] * gAY 2 uE FAE D 49 714 B A7
X Kwon, C.W. et al., Characteristics of a lithium—polymer battery based on 1-2
a lithium powder anode, Journal of Power Sources, Vol.93, pp. 145-150,
2001.02.28
Y HZ: 89, 145-150 . 3-7
Y JP 2007-323872 A (NOF CORP.) 2007.12.13 3-6
s 9ok, ol FAg A9 [0014], [0015], [0023] =&
Y JP 61-004162 A (FUJI ELELCTROCHEM CO., LTD.) 1986.01.10 7
Fz JTE, wEe] AAs A9 2% FHSeE 1-15 =
A JP 2010-538424 A (FMC Corporation) 2010.12.09 1-7
e EAAA.
A Jarvis, C.R. et al., A prelithiated carbon anode for lithium—ion battery 1-7
applications, Journal of Power Sources, Vol.162, pp. 800-802, 2006.07.22
e EAAA.
F 71 walo] C(Al )l 71 A H o] A X aiessiol B uAg FxstiA
* lgH Eeo & g _ B} _ _ )
B FAs S e e T EAENY Ee $ Fol Y BEO R 2905 455
A” B9 Bdo] Q= A0 s Hol= WA V] S52s A B fror g e 712k | ey ol & olsE] A8 <lgd
” iq]o H%iOJo 5\5%0;‘\#0% zoJo kol ~ ~
FIAS ST AR TSR SASHET o sug e ge 29 99 e siwos 37 wwe 4
- TA BEFARAC] gl Aoz B
L7 944 40 &2 A7 ste o B U2 L5 34 N _ om N )
FRLTUL AR AP O TEAEEIASAY o mwa ue 9 pa 99 2ol sht o9 e B
- Zgshe A8 O 2] TR A AEe A AT U
0" TH AL A, AA i 7)E SEg AFE T Y= B SRR WE AR v
P’ 419 o]F o] FAHGNOo ZAEEY o)A B EF & T AFES LA S8k £
A ALY A A SR A AR A EEY
2012+ 109 31 (31.10.2012) 20123 119 01< (01.11.2012)
ISAKR®] 3 2§87 & A
j WEe s 553
- o]
(302-701) TN A F A AT FALE 189, L7
4% (FAE AR AAHA ~ B
@iﬂi§éuwiﬁﬂﬂ D A5G 82-42-481-8398

A2 PCT/ISA/210 (F A £-3]) (20094 79)




% Xﬂ a /\]_ H 7 }\1 j—wj_xﬂg%ﬂdi
B S5510] B Y0 PCT/KR2012/003937
aag 7 geEsEa FAY
JP 2007-323872 A 2007.12.13 els
JP 61-004162 A 1986.01.10 els
JP 2010-538424 A 2010.12.09 CA 2696771 Al 2009.03.05
CN 101790806 A 2010.07.28
DE 112008002212 T5 2010.07.08
EP 2186151 A1 2010.05.19
GB 201000554 DO 2010.03.03
GB 2463217 A 2010.03.10
JP 2010-538424 T 2010.12.09
KR 10-2010-0081304 A 2010.07.14
RU 2010112410 A 2011.10.10
US 2009-0061321 A1 2009.03.05
WO 2009-029270 A1 2009.03.05

214 PCTASA/210 (N-5-5-3 F718-A)) (20091 79)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report

