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Zh 45 (Ca) o 170 WA 3702 A2 348 E38t= A2 A& £33t 4= Q)
A7 BEEE AR AAE w4 ANE R, 5 R0l E, 54 A4,
T4 A, T4 998 2 55 FASE F Ao n shuE 23kE 4 9l
71 A FE] A EE Al T34 R Yol B, Al T4 Ak, Al 349
b Al 349 AstE 2 Al 559 FAkEE F Ao sty E e
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A2 F2:0] Ak, A2 F40] A3tE 2 A2 F49 FASE F Aok U E
EehE A2 A AE 2 ATk FAFSZ, AT AL A=

Lanthanum oxide, Lanthanum nitrate hydrate, Lanthanum sulfate, Lanthanum chloride
£+ Lanthanum hydroxide{! #HEHE % Strontium oxide, Strontium carbonate,
Strontium nitrate hydrate, Strontium sulfate, Strontium chloride H=5= Strontium
hydroxideQ! 2~E £ F 3}f&; Manganese oxide, Manganese carbonate, Manganese
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gk A ol

[94] [ A]ell]

[95] [N Alell 1]

[96] = =9 4] = AFsteER(La,0,) 0.3mol, ¥~ E E5(SrCO;) 0.4mol,
4ﬂ2ﬂEmmm0%mmw%WﬂM&pgmm&g%ﬁﬁﬁEﬂi
T ABHA 2ol Hetad AbstE e A A & =k

[97] o] 7]of], BRI 424 24 ESL441E H7tste] 27]= 24 &5 A £
3/ AT T TEFS VTR B & A EE o A A o &
605 %o, vEQIT] 4] 9] §H 405 F %ot 7] 24 =53 F Y (Roll
Mil)& o] &8t Ao T7]= A& do]2E=R AMEH AT

[98] RhodiaAl 2] GDC (Gd 10% doped Ceoxide)E 7 8l 2 ] %] A (F7|: 1000um) =
ARS-shar, AsA A2 A 9] el 375 2 EE 2~ 2Bl (screen
printing) ] & & S 3FA1 7128 §, 1000°CE 24 (&<t A A gl sl 37| =<
&7 A

[99] [H]ale] 1]

[100] A= 9] 8] = 2FsEH(La,05) 0.3mol, 22 E 2 F(SrCO;) 0.4mol,
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[102]  RhodiaA}2] GDC (Gd 10% doped Ceoxide)E 7 &l & %] 2] 2| (F7|: 1000m) =
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printing) ] & & =¥ 3} A 23 F, 1000°CR 124 7F FoF DA gl sle] F7] =&
&7 A
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P93k 1] 1A gl 3t g At g A AE e 2 ES 3281
S Y AstE 9 A 2 AV e a4 sk =S Azt dAE
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A7) A= dAlol A AV BRE S AbstE e AT AT 58S
At EE G EAA A7) Hro] 28 E = AR A= Az,
P13 2] -8 10 oA, G7] FAAE B Al ES
¥ 2 B A~ 7}o] E (Perovskite)d Y AFQ] A Q1 A =] A ZuHH
%87 3] J-7 200 Aol A, 7] B

A a AT 0] oA, Y] HAE BEES AsEe B
A+ 3} = (Lanthanum strontium manganese oxide: LSM), &+
FYE ¥ g}o] E (Lanthanum strontium cobalt ferrite: LSCF), &8t 2 E &2 &
g wl 1Y) 45 4F8}E(Lanthanum strontium gallium magnesium oxide:
LSGM), @&t ~E 25 17 ¥ g} o] E(Lanthanum strontium nickel ferrite:
LSNF), &% ZHg5 Y2 3] &} o] E(Lanthanum calcium nickel ferrite: LCNF),
et ~E 2R/ 2] 4F38}E (Lanthanum strontium copper oxide: LSC),
7tEdE 2EER 29 E A E(Gadolinium strontium cobalt oxide:
GSO), &#&t ~E 25 ¥ g}o] E (Lanthanum strontium ferrite: LSF),

Alabe] & 2EEF AU E 43HE (Samarium strontium cobalt oxide: SSC),
]2 ~E 25 I9E ¥ g}o] E(Barium Strontium cobalt ferrite : BSCF),
BiSF(Bismuth strontium ferrite oxide) 2 BiSC(Bismuth strontium cobalt

oxide) & Ao & s} S E &5t A A=) Alzvd,

7% 5] g 100 Ao, A7) A dA A, A4 2 55= 900°C ©]F 1200°C
o] &kl A A =] Al v,

773} 6] A8 1] oA, F7] 2 d Ao A, 2 A 1A ZE o] 4 5AT(E
o] &}l Al M=o AW

%373 7] g 10 oA, 7] AlzE AT A A= A A5
A 2

7% 8] 8 700 Ao, A7 T AT FFE-210% o173 60% ©] 5]
Al M =ro] A=W,

[%d 73} 9] e 1o oA, g7] 2AE-S S, BAkA,L vl 2 vkaA] F
Ao 5 o] E38HE A9 A=) Az

478101 73 19 oA, 371 7TAl = dal el Al d =59 Al 2uy.

3@ 1] HTE 1A 105 o= g Jol] i & Az g o= Az d=

478121 HT 1100 A, 7] A=E 371520 31 A=

(7 13] A7 el whe A, A5 D A AT ARm T Alole el E



12

PCT/KR2016/002249

WO 2016/144067

23!
ol

U

o
X

o holA, 7] A

3} 13

Q_—rL

3

b

@ 14]

Q_—rL

(%

|
|

gl 15

Q_—rL
Q_—rL

(%

17] A=} o Aol u] 5]

of wt

sk 11

Q_—rL

3

b

sl 16

(%

w9l X ¥

=
=

7] ol 3} A

|
|

s} 17

Q_—rL
Q_—rL

(%

&

o] -

=
<)

F1HA 10

Q_—rL

3

b

3} 18

(%

Fab A =ro] Al Aol Mz dA

o hoiA, 7] o

3l 18

Q_—rL

3

b

@ 19]

Q_—rL

(%

A &F-2 0.44Qcm?

5 FEA W

off Qlo) A, 650°Cel A A7) %

3l 18

Q_—rL

3

b

% 20]

Q_—rL

(%

|
|

3l 21

Q_—rL
Q_—rL

(%

o ho1A, 371

¥ 2 H 27}

s} 21

Q_—rL

3

b

s} 22

(%

0]
H

E (Perovskite)

TK
=
e
min
o =
gy =
~3 ~
&
%
o T
o <
™ =
=}
< 8
4
JjsEny
Tom
H N
~ =
-~ w2
7A N’
~ lin
X
S
0% K|
T 3
S
e
By
"
e
(@\]
_ﬂo
ll
ﬂ%o

=i
=

;5

Z

A1

T
T .

H) 25 E(Bi) F 1] WA 3709 Al F42 38}

Il
X
o
_ .
& A
XX
mm*
_ O
N
Nlo =
= nr
Q=
=
=
)
)
=5
X on
i
L =
o X
iy
e
o
o=
1)
e
o
W o
=
/M\ ol
N Ar
o 1in

0.9-1.1: 0.9-1.1%!

T
T .

o Qlot A, A7) Al 4k A2 o] 2

s} 23

Q_—rL

3

b

% 24

Q_—rL

(%

o

fuy

o Q1o A, ukly =] 2 G &

s} 21

Q_—rL

3

b

% 25]

Q_—rL

(%

o Q1o A, 71 2= Al

s} 25

Q_—rL

3

b

% 26]

Q_—rL

(%



172

WO 2016/144067 PCT/KR2016/002249

[5=1]

0KV 8.5 x5.00k SEQM)



PCT/KR2016/002249

2/2

WO 2016/144067

5. 7mm x15.0k SEM)

50KV




INTERNATIONAL SEARCH REPORT International apphcation No.
PCT/KR2016/002249

A.  CLASSIFICATION OF SUBJECT MATTER
HOIB 4/88(2006.61}i, HOIM 4/86(2006.01}i, HOIM 8/10(2006.01)i, HOIM 12/08(2606.61)i, HOIM /02(2606.01)i

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

B. FIELDS SEARCHED

Minimurm documentation searched {classification system followed by classification symbols)
HOIM 4/88; HOIM 8§/12; HOIM 8/02; HO1M 4/86; HOIM 8/10; HOIM 12/08

Documentation searched other than mintnnnn 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 consudted during the international search (name of data base and, where practicable, search terms used)
e

eKOMPASS (KIPO internal) & Keywords: composite metal oxide, precursor, sintering, singering, electrode, electrolyte, perovskite
(Perovskite)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X K& 10-2015-0016118 A (LG CHEM. LTD.) 11 Febmary 2013 §-8,10-24
¢ abstract; paragraphs [0011]-{0035], claims 1-16; and example 1.
v 9,25.26
Y JP35-190180 A (NGK INSULATORS LTD) 30 oy 1993 9,25,26

See paragraphs [0007}-]0019}, [0026]; claims 1 and 2; and example 1

A KR 10-2014~0096310 A (TECHNICAL UNIVERSITY OF DENMARK) 05 August 2014 1-26
See abstract; paragraphs [0017§-[{0022]; and claim 1.

A KR 10-2013-0040640 A (SAMSUNG ELECTRONICS CO., LTD.) 24 April 2013 1-26
See abstract; paragraphs [0069}-{0086}; and claims 3 and 3-7.

A KR 10-2012-0002645 A (KOREA ELECTRIC POWER CORPORATION) 09 Jannary 2012 {-26
¢ abstract; paragraphs { 30 191-{0027]; and claims 1-3,

e 1 family ar X.
See patent family annex

E:j Further documents are listed in the continuation of Box C.

* ial ot U R S X
Special categories of cited documents: “¥” fater document published after the international filing date or priotity

“A”  document defining the general state of the art which is not considered date and not in contlict with the aﬂpi;cat;on but cited to understand
to be of sarticular relevance the principle or theory underlying the invention

“E™  earlier application or patent but published on or after the international  «“X”  docum he claimed invention cammot be

of particular relevance

filing date cons or cannot be considered to mvolve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the docament is taken alone
cited to establish the publication date of another citation or other et E . e : . o )
Y”  document of particular relevance; the clai mvention cannot be
special reason {35 xpt,u ied) : ; . . FY -
. . o considered to involve an nventive step s the document is
“07  document reforring to an oral disclosure, use, exbibition or other combined with one or more cther such documents, such corabination

means being obvious to a persen skilled in the art
“P” document published prior to the intergational filing date but later than  «g»
the priority date claimed

docurnent member of the same patent family

Drate of the actual completion of the international search Date of mailing of the international search report
21 JUNE 2016 (21.06.2016) 21 JUNE 2016 (21.06.2016)
Name and matiing address of the [SA/KR Authorized officer

Korean Intellectual Propesty Ottice
Government Cowplex-Dacjeon, 189 Seonsa-to, Dagjeon 302-701,
Republic of Korea
acsiruile No. 82-42-472-7140 Telephons No.

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



INTERNATIONAL SEARCH REPORT

o ) S . International application No.
Information on patent faraily members

PCT/KR2016/002249

Patent document Publication Patent farnily Publication
cited in search report date mermber date

KR 10-2015-0016118 A 11/02/2015 WO 2015-016509 Al 06/02/2015

P OA-180180 A 30/07/1993 EP 0633610 Al 11/01/1995

EP 0833619 B1 07/01/1998

US 5453330 A 26/09/1995

KR 10-2014-0086310 A 05/08/201 CA 2853160 Al 02/05/2013

CN 104025352 A 03/05/2014

EP 2771932 A 03/09/2014

+ 2015-501515 A 15/01/2015

014-0287342 A1 25/08/2014

WO __(}13—0606/ 1 AT 02/05/2013

KR 10-2013-0040640 A 24/04/2013 US 20130095408 Al 18/04/2013

KR 10-2012-0002645 A 09/01/2012 KR 10-1179137 B 07/08/2012

Forrn PCT/ISAZTE (patent family annex) (Jannary 2015}



FAZLANL
SAZALR A PCT/KR2016/002249

A. e o] &8t 7| E R F(FA S EFAPC))
HO01M 4/88(2006.01)i, HO1M 4/86(2006.01)i, HO1M 8/10(2006.01)i, HO1M 12/08(2006.01)i, HO1M 8/02(2006.01)i

B. ZAd Bo}
2 H AR A(FA S EFE /)4
HOIM 4/88; HOIM 8/12; HOIM 8/02; HOIM 4/86; HOIM 8/10; HOIM 12/08

FAE 7] E R ok Fote HAawd o9 T3
TS EAGAOLFE B FF AR FALE F ATk 7] AlE IPC
Adre=zAarolyny g AR gAMby FAE 4o 7] A" IPC
TA AR o] 8-F KA dlo|eH| o] 2~ d o] el v o] 0] A F H Mo Fats 5y
cKOMPASS( 5314 - A 2d) ¢ 719 =: B3500318, A3A, 223, 24, A=, dsld, d =B 2910 E(Pero
vskite)
c. IFEH
7he| 3L dgwdn B FAE s 49l A A A
X KR 10~ 2015 0016118 A (2 3|AF A3k} 2015.02.11 1-8,10-24
8.9k = [0011]-[0055]; 73 1-16; 2 AAld 1 F=.
Y 9,25,26
Y JP 05-190180 A (NGK INSULATORS LTD.) 1993.07.30 9,25,26
ek [0007]-[0019], [0026]; 73 1 2 2; &2 2AAld 1 3z,
A KR 10-2014-0096310 A (24 Z FUBAE 2.1 ®inl3) 2014.08.05 1-26
9k e [0017]-[0022]; 2 A7 1 =z,
A KR 10-2013-0040640 A (A Ax}2 5 AL) 2013.04.24 1-26
ok det [0069]—[0086] o H4sk 1 2 573,
A KR 10-2012-0002645 A (F=x=FAL) 2012.01.09 1-26
2.9k ok [0019]-[0027]; 2 A7 1-3 F=x
F7F F3 o] C(AISH ol 71 A= o dsH US55 &3k AR & Az L
TV ZREEY B= $4Y Fo FE EYo R, 297 A&
oz Hol= utAel 7|42 L A olst 53 ?%%Uq gale] 7127 HE ey o] 25 ols)er] §8 84
79
WAL TR AT o cvsgaa g va v se guwes 274 v g 4
e e A EE AR gl= Aow 2o}
=2 usrE g iy . L .
1%}% T A)E o 6]]:];] g%ﬁaq g;go%ﬁz yr SEG Ade] s R s el sy o] e o £33
Zshs 9w 1 xge] Bedxjel A A e A5 A7 0
E=7EFes dFehn Y= T e dmgel gl e Hrt

A A A

21.06.2016) 20161 06¢Y€ 21¢ (21.06.2016)
N AAL
4 AT Wi 754
EREERY

Ae N5 +82-42-481-5405

JJM Y5 +182-42-481-8578
A2 PCT/ISA210 (7 A §-2]) (2015 1€




Z A 2 A
e

FAZLANL
PCT/KR2016/002249

A 2 1 54 0] A

Jed 53l

2
olo
Jn
id
4
re

of
=5
e,

KR 10-2015-0016118 A

JP 05-190180 A

KR 10-2014-0096310 A

KR 10-2013-0040640 A

KR 10-2012-0002645 A

2015/02/11

1993/07/30

2014/08/05

2013/04/24

2012/01/09

WO 2015-016599 Al

EP 0633619 Al
EP 0633619 Bl
US 5453330 A

CA 2853169 Al

CN 104025352 A

EP 2771932 Al

JP 2015-501515 A
US 2014-0287342 Al
WO 2013-060671 Al

US 2013-0095408 Al

KR 10-1179137 Bl

2015/02/05

1995/01/11
1998/01/07
1995/09/26

2013/05/02
2014/09/03
2014/09/03
2015/01/15
2014/09/25
2013/05/02

2013/04/18

2012/09/07

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	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 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report

