20197017736 A3 I N0 00 10 0O 0

o

W

12) 53 Zéglfﬂ o3l A FAEL
a9) AA A 4 AE4 7] 7 é} 0 OO0 OO0 0 O 0 O

FAA R
@3) = AENY a0 A E/HHZ
20199 1 € 24 & (24.01.2019) WipO | PCT WO 2019/017736 A3

51) FAEAEFH

HOIM 4/485 (2010.01) HOIM 4/36 (2006.01) FA: )
HOIM 4/525 (2010.01) HOIM 10/054 (2010.01) —  FAIEARRL A 9} 9] (2 9F A212:(3))
HOIM 4/505 (2010.01) L gwme nAg s we M) Toolw, AR Ao
;L]— BT 3 1
Q) FAEINE: PCT/KR2018/008238 3= A3 1ol ghetel M SoNE (iF A 48.2(h)

(88) FA|ZALR A FNY:

= 0] o). :1 [o) QF]'
(22) FAEYY: 2018 7 4 20 & (20.07.2018) 2019 4 9 11 9] (11.04.2019)
(25) 99499 Gharo]
(26) F7HA: Gk

(30) FHAAARR:
10-2017-0092973 2017 \d 7 4 21 ¢ (21.07.2017) KR

(71) =99 g o) &L A= (IN-
DUSTRY-UNIVERSITY COOPERATION FOUN-
DATION HANYANG UNIVERSITY) [KR/KR]; 04763
A EA] A BT A 8] & 222, Seoul (KR).

(72) @A} A% (SUN, Yang Kook); 06284 A &4 7
Wt A= 212, 23% 13083, Seoul (KR). #FHE4
(HWANG, Jang Yeon); 28511 -4 5 5= A 24
A=z 17294 7-7, 2%, Chungcheongbuk do (KR).

(74) t23l: 58] o)A (E-SANG PATENT & TRADE-
MARK LAW FIRM); 06747 A&A] Az 822
188, 3%, Seoul (KR).

(81) 117§5.‘(Hé£9] 4/\17} g= 3 rlss Re S5 =
) #Aele] B3 E 9319]): AE, AG, AL, AM, AO, AT,
AU, AZ. BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,
EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN, HR, HU,
D, IL, IN, IR, IS, JO, IP, KE, KG, KH, KN, KP, KW, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
SE, SG, SK. SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) A AF (Hg£91 EAZ Gl e BE ERe o
) Azl 2352 93ted): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), S-2hAl o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
# (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR), OAPI
(BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

(54) Title: METAL-DOPED CATHODE ACTIVE MATERIAL FOR SODIUM SECONDARY BATTERY, PREPARATION
METHOD THEREFOR, AND SODIUM SECONDARY BATTERY COMPRISING SAME

ShHEH e HA: 55 I UER o] AR L dF EEA, o] AW, H o] & X JEF o|xdA]
(57) Abstract: In sodium transition metal oxide particles serving as a cathode active material, a different metal is doped uniformly,

which results in an improvement in the physical and electrochemical properties of the material itself as well as stabilizing the structure
during charge/discharge cycles, with the consequent enhancement of battery performance.

(57 ﬁ‘l}f’ﬂ F= SEAA UES ﬁ‘ﬂli ArskE A el 2 555 g deHA =g et L Aok A A 9 £ E
FFA7) AL ]9}5}‘—3*& Bk opy e} /8 A A 2 A BHA A A “%% G Sl



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2Z018/008238

A.  CLASSIFICATION OF SUBJECT MATTER

HOIM 44832010.01)0, HOIM 4/525(2010.63)i, HOIM 4/503(2070.01 ), HOIM 4/36¢2006.61}i, HOIM 10/654(20610.68)i

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)
HOIM 4/485; HO1M 10/054; HOIM 10/0562; HOIM 4/131; HOIM 4/136;, HOIM 4/505; HOIM 4/525; HOIM 4/36

Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

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

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: sodium secondary battery, anode, nickel, cobalt, mangauese, dopaxt, TiO2, Zx(32

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X KR 10-2014-0141799 A (IUCF-HYU (INDUSTRY-UNIVERSITY COOPERATION 1-15
FOUNDATION HANYANG UNIVERSITY)) H December 2014
See paragraphs [0016]-[0070}; claim 2.

A N 103456936 A (INSTITUTE OF PHYSICS, CHINESE ACADEMY OF SCIENCES) 1-15
18 December 2013
See the entire document.

A KR 10-2015-0095242 A (SK INNOVATION CO,, LTD) 21 August 2015 1-15
See the entire docnment.

A KR 10-2015-0095220 A (QUCF-HYU (INDUSTRY-UNIVERSITY COOPERATION 1-15
FOUNDATION HANYANG UNIVERSITY)) 20 August 2015
See the entire document,

A KR 10-2015-0038831 A (SAMSUNG ELECTRONICS CO., LTD.) 09 April 2015 1-15
See the entire docnment.

D Further documents are listed in the continuation of Box C.

E 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

“B” 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)

“0”  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

15 FEBRUARY 2019 (15.02.2019)

Date of mailing of the international search report

15 FEBRUARY 2019 (15.02.2019)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacieon Building 4, 189, Cheongsa-to, Seo-gu,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2018/008238

Patent document Publication Patent family Publication

cited in search report date member date

KR 10-2014-0141708 A 11/12/2014 NONE

ON103456536 A 18/12/2013 Ch 103456936 B 14/12/2016

KR 10-2015-0005242 A 21/08/2015 NONE

KR 10-2015-0085220 A 20/08/2015 KR 10-1689457 B 23/12/2016
Us 2017-018703¢ A1 29/06/2017
WO 2015-122705 Al 20/08/2015

KR 10-2015-0038831 A 09/04/201 US 2015-0023644 A1 02/04/2015

Us 9728781 B2

08/08/2017

Form PCT/ISA/210 (patent family annex) (January 2015)




FAZEN =
TAZANE LA PCT/KR2018/008238

A, 2o FE VEEFHASI EFAPC)
HO1M 4/485(2010.01)i, HO1M 4/525(2010.01)i, HO1M 4/505(2010.01)i, HO1M 4/36(2006.01)i, HO1M 10/054(2010.01)i

B. ZALE Eof

b A 2 FAEA S EHE /14D
HOIM 4/485; HOIM 10/054; HOIM 10/0562; HOIM 4/131; HOIM 4/136; HOIM 4/505; HOIM 4/525; HOIM 4/36

b 7% Bk Sahe A 274 o9 o]
FHEEASA TR Y T AL TR AR H T A TRC
YREEHAGUNTR L AR BALSUSTR: 2AE Aozl /A IRC

S AlEAL o] 85 24k b o] efulo] =l o] el o] o] 34 9 A AolEl ek 45
eKOWPASS(5-31 3 1% AAA 28 & 7192 YEF o4 A4, 45 U2, e, 93, S8E, 102, Z02

c. IFEH
F}el 32 * Q1e-Edy 2 A FAE sl A 714 #E A3
X KR 10-2014-0141799 A ($oboistal 2bahgd =) 2014.12.11 1-15
w2t [0016]-[0070]; A3 2 A=,
A CN 103456936 A (INSTITUTE OF PHYSICS, CHINESE ACADEMY OF SCIENCES) 1-15
2013.12.18
AA 3 F=x.
A KR 10-2015-0095242 A (o Z=A o] o]=ulo] A T2 E]A}) 2015.08.21 1-15
AA 3 F=x.
A KR 10-2015-0095220 A (3Hekdigrn 2kebg =l dh) 2015.08.20 1-15
AA 3 F=x.
A KR 10-2015-0038831 A (44 H =2 g AL) 2015.04.09 1-15
AA 3 F=x.
F7} 2350 (Aol 71 A o] 9l X dgEs 6 #e B2 A2
lo9 £8o] = . . i
R “p ZAE AU B 909 T T8 EHow S5 e
“AV EWa gele] gl Ao Relt dWAC) Ve F T B %$ﬂ%%gﬂiﬂﬂ%%ﬂ4ﬂ%%ﬂﬂﬂﬂ°ﬂﬂ%€
79
AR AL PRSI ISR AT o s wae 9 v a0 £ dwos 37a wwa 2
colm e EE A e T EE YA gl Ao B}
U7 QA T g E e A)Ehe B B2 A8 EH FAD e . , ..
i e gjg;l} o]-‘,?r(o]-]‘,?r]—%%}\] ggjg]ﬂ;] o5kl oL%/jg_O%HaL Y' SEFdwo] ol 4 5 FH o] efy o] de] o 2
o] @dapell 2] AE A ATE LY

P A ol Fe FAHA UL FTAZAY ol el FAE £ & EAT WS SIE A Hobe £ d
Az o) A el A LA 0
20199 022 152 (15.02.2019) 201941 02¢ 15%¥ (15.02.2019)
T
L= )

AE NG +82-42-481-3463

A~ G +82-42-481-8578
A2 PCT/ISA210 (7 A 8-32]) (2015 1€




TAEEAD

A 2 AR 1A
e =se] Aa A PCT/KR2018/008238
jf;ﬁj%é%"” A FA 08 E 5T zA
KR 10-2014-0141799 A 2014/12/11 Re
CN103456936 A 2013/12/18 CN 103456936 B 2016/12/14
KR 10-2015-0095242 A 2015/08/21 Re
KR 10-2015-0095220 A 2015/08/20 KR 10-1689457 Bl 2016/12/23
US 2017-0187039 Al 2017/06/29
WO 2015-122705 Al 2015/08/20
KR 10-2015-0038831 A 2015/04/09 US 2015-0093644 Al 2015/04/02
US 9728781 B2 2017/08/08

X2 PCT/ISA/210 (T]-3- 53] F718-4]) (20154 1€




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

