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(57) Abstract: Disclosed is a positive electrode for lithium secondary batteries which can impart greater capacity, greater output,
and longer life to lithium secondary batteries. Also disclosed is a lithium secondary battery using same. Specifically disclosed is a
positive electrode for a lithium secondary batteries which includes an active material and a conductive material, wherein the active
material includes a lithium transition metal compound with a function whereby a lithium ion can be inserted into the compound
and can be removed from the compound, said lithium transition metal compound has a peak of 800 - 1,000 cm™ in the surface en-
hanced raman spectrum, and the conductive material includes carbon black that has a specific surface area by nitrogen adsorption
(N2SA) of 70 - 300 m%g, and an average particle diameter of 10 - 35 nm. Also disclosed is a lithium secondary battery using the
positive electrode.
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HOIM4/62(2006.01) 1
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According to International Patent Classification (IPC) or to both national classification and IPC
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2008-270161 A (Mitsubishi Chemical Corp.), 1-3,5,7-12
06 November 2008 (06.11.2008),
claims; paragraphs [0138], [0196]; examples
& JP 2009-164140 A & JP 2009-289758 A
& US 2011/0003200 Al & EP 2110872 Al
& EP 2337125 Al & WO 2008/078695 Al
& KR 10-2009-0092268 A & CN 101536220 A
& CN 101997114 A & CN 101997115 A
A JP 2009-289726 A (Mitsubishi Chemical Corp.), 1-3,5,7-12
10 December 2009 (10.12.2009),
abstract; claims; examples
& US 201070209771 Al & EP 2202828 Al
& WO 2009/031619 Al & KR 10-2010-0063041 A
& CN 101796672 A

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 date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E"”  earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing 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 being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A JP 2006-210007 A (Mitsubishi Chemical Corp.), 1-3,5,7-12
10 August 2006 (10.08.2006),
abstract; claims; paragraphs [0015] to [001l6]:;
examples
(Family: none)

A JpP 2006-52237 A (Mitsubishi Chemical Corp.), 1-3,5,7-12
23 February 2006 (23.02.2006),
abstract; claims; examples
& US 2006/0186383 Al & EP 1666543 Al
& WO 2005/012438 Al & CN 1829776 A

A JP 2005-276474 A (Sumitomo Osaka Cement Co., 1-3,5,7-12
Ltd.),
06 October 2005 (06.10.2005),
paragraph [0045]
(Family: none)

y:y WO 01/91211 A1 (Mitsubishi Cable Industries, 1-3,5,7-12
Ltd.),
29 November 2001 (29.11.2001),
examples 4 to 7
& US 2003/016573% Al & AU 5879001 A
& TW 531922 B & CN 1430796 A

A WO 2008/108360 Al (Toyo Ink Manufacturing Co., 1-3,5,7-12
Ltd.),
12 September 2008 (12.09.2008),
paragraphs [0065], [0095]; examples 26, 27
& Jp 4240157 B & US 2010/0028773 Al
& US 2010/0233532 A & EP 2068385 Al
& KR 10-2009-0048652 A & CN 101548418 A

A JP 2006-107753 A (Dainippon Printing Co., 1-3,5,7-12
Ltd.),
20 April 2006 (20.04.2000),
claims; examples 1 to 7
(Family: none)

A JP 2007-103041 A (Dainippon Printing Co., 1-3,5,7-12
Ltd.),
19 April 2007 (12.04.2007),
abstract; claims; examples
(Family: none)
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Box No.II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-3, 5, 7-12

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

Document 1: JP 2005-276474 A (Sumitomo Osaka Cement Co., Ltd.) 06
October 2005 (06.10.2005), [0045]

Document 2: WO 01/91211 Al (Mitsubishi Cable Industries, Ltd.) 29
November 2001 (29.11.2001), examples 4-7

Document 3: WO 2008/108360 Al (Toyo Ink Manufacturing Co., Ltd.) 12
September 2008 (12.09.2008), [0065], [0095], examples 26, 27

Document 4: JP 2006-107753 A (Dainippon Printing Co., Ltd.) 20 April
2006 (20.04.2006), claims, examples 1-7

i) It is considered that the inventions described in claims 1-35 are
common to one another only in a matter “a positive electrode for a 1ithium
secondary battery, which comprises an active material and a conductive
material”. However, the matter is disclosed in documents 1-4, and is
therefore a known technical matter and cannot be regarded as a special
technical feature. Further, thereis foundnoother same or corresponding
special technical feature.

ii) It is considered that the inventions described in claims 1-12
are common to one another only in a matter “a positive electrode for
a lithium secondary battery, which comprises an active material and a
conductive material, wherein the active material comprises a lithium
transition metal compound and the conductive material comprises a carbon
black having an N,SA value of 70 to 300 m?/g inclusive and an average
particle diameter of 10 to 35 nm inclusive”. However, the matter is
disclosed 1in documents 1-3, and is therefore a known technical matter
and cannot be regarded as a special technical feature. Further, there
is found no other same or corresponding special technical feature.

iii) It is considered that the inventions described in claims 13-25
are common to one another only in a matter “a positive electrode for
a lithium secondary battery, which comprises an active material, a
conductive material and a binder and fulfils the requirement represented
by the formula: (SxM)/10000 £ 7500”. However, the matter is disclosed
in document 3 or 4, and is therefore a known technical matter and cannot
be regarded as a special technical feature. Further, there is found no
other same or corresponding special technical feature.

As stated in items i)-iii) above, the claims include the following
7 inventions.

(Invention 1) The inventions described in claims 1-3, 5, and 7-12.
(Invention 2) The invention described in claim 4.

(Invention 3) The invention described in claim 6.

(Invention 4) The inventions described in claims 13, and 16-25.
(Invention 5) The invention described in claim 14.

(Invention 6) The invention described in claim 15.

(Invention 7) The inventions described in claims 26-35.

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