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[137]  [31]
H] Lol /2 A] o] 37HA ] %) 47HF3] %) v Akl
PUC 40 30.18 69.82 3.70
(1) 29.13 70.87 3.71
29.58 70.42 3.70
28.53 71.47 3.71
PUC 40 38.65 61.35 3.61
G ) 39.20 60.80 3.61
38.80 61.20 3.61
38.72 61.28 3.61
PUC 40 49.35 50.65 3.51
(15 +2) 48.13 51.87 3.52
48.38 51.62 3.52
47.52 52.48 3.52
CoyPty/C 40 39.19 60.81 3.61
(1) 38.20 61.80 3.62
37.47 62.53 3.63
37.23 62.77 3.63
CopaPlos/C 40 51.77 48.23 3.48
(3) 51.37 48.63 3.49
51.85 48.15 3.48
51.02 48.98 3.49
[138] % 162 A A of|(Coyo/Ptyy/C) 2 H] 2o 1(Commerical Pt/C)2] W+ 7}
A} e 19 SIS 443 A3 vhbE Ao o] AFE S AT
WS S 47h Bol A S Wol A g Fole A ek AAlde] B2 44
A uhug A Aozl A& A3 kg STt oy A AASHA
Th7F 803 ol o] Zef A of v oFgh FHAaE Roli= AE A 5 3l
[139] TS, A Ao 9] Sl = T4

o] B 7hA 31, AL & Th
1] Sul o] VamY) ASE 7T o] $532 o 4 sk



WO 2023/101339 PCT/KR2022/018926
14

e R

st 34 AW 34713} 3= (intermetallic

b= Zol-d F 25 7] AL,

A7 ZEE(Co)e} 7] W H(Py2 & B](Pt/Co)i= 3 3121,
v el o Al g Zuf.

[7d 73} 2] A1 &hol] Qo] A,

371 Fol-4d o] o7t 37
A7) dof-dll Fre] A WEs
v el o Al g Zuf.
[7d 3} 3] A2 Bhol] glo] A,
A7) ol ol Ao FA= 0.6 nm WA 1.5 nm B Wl Al
v el o Al g Zuf.
[Pd-1"% 4] A1 3ol glof A,
A7 FEERESLL E A W RS A E A,
v el o Al g Zuf.

[7d 3} 5] A1 &hol] Qo] A,

7] Zvli= XRD w4 A, 39.8 & W R] 46.7 5= 9 U] 20004 2 7l 9
A5 Yel = slolH,

A7 2 49 93 F o] = shte] 3 A= 39.8 5 WX 40 = HY o
20004 YEbL = (111) W3Fe] 97191 Ale]aL

712 709 13 F YA skl 31 T3 46 5 WA 467 5 H 9 W2
2000 A UEFLEE (200) W ERe] 1= A9,

v el o Al g Zuf.

[7d 73} 6] A1 &hol] Qo] A,

A7) S0 = XRD 4 Al 67 &= WA 822 & H Y 2] 20904 27 2
A5 Yel = slolH,

71209 93 F o= Fhte] 3 A 67 5 U X] 68 5 9 W e
2000 A YEFL = (220) WRFe] 9 A1 Ale]aL

371 ﬂ44334ﬁ$<&4443¢81 =] 82.2 &= 1 9 W9
200 A LFERUE (311) WhEke] 9191 A9,

vhubF e o Al 28 S,

[ 73 7] 4 7 vy shshE 2 A7) 4 7 ohus e ] A E et
URE o] EA stoll REGAIAA, 4 7} it S3F&E(VvAV) R 3 7}
vy SR E(VIID) S 4:6 WA 6:4 W 9] W] 2] 3] H]&(VIV): V)=
_L'O‘]- }‘:_ /\g/g%e Zﬂ,,_o} 74]’% isPo}—r
A7) vl = Al ] vhvE e Al e,

v el o o] Az v

7478 1] FUE 9 il F8

L
U?i'

O

compound)< 3t

oot b
o
et

ot
-

kel



WO 2023/101339 PCT/KR2022/018926

15
9Tk s A7 ol glelAl,
7] 47 v SR el B Al B Y8 s s, W,
Sk D ok Blo| EE AL B F Ho] & sl A9,

sl Aalole] Al % uhy.
(BTGl A7 &l YofA,
7] Sl o] Bere

T

A
[e]
SR Hlelel A% .



PCT/KR2022/018926

WO 2023/101339

i&i‘l’: [ i |
mm;sm, P T

FRBIBNRRNBRBRERDLYS

. =

. T

Xl (7= HM91X) ISA/KR

X



PCT/KR2022/018926

WO 2023/101339

2/9

{48} MBuauz Bupuig

$60 YEE GEE 6% L6 B6E 6L OOb LOF 00 SO0 0V GDF OO0 0 B0y 60b OWb

T

e

iz

HiE il

e

3

PEl

HLER

L

$043 )

iE

AR 0T°0 ‘008 3V ‘Wwirlp0p 59°6p Wiy ‘Sueds Zg
uesg STN

o

s/ swnon

(89 Ao B

wm

AR OT'0 0708 3vD “wirl gop 5 975 Wi § 'sueds 7¢
uBIg ST

s / sunod

HFEX (7 H91X)ISAKR



WO 2023/101339 PCT/KR2022/018926
3/9

Supperlattice peaks  (111)

> (200)
(211)
(300)
(310)
(311)

CopsPtys/C.

Intensity (a.u)

§C°e.zsptu.75/ C

commercial Pt/C

10 30 50 70 90
2 Theta

H
g
&
=
o=
...
L o |

W W

o)

L L L T s TN

, | | . - |
IERAREERE AR R E R AR AR AR R AR R R A RS LR AN E AR E AR S RS DR R R AR AR AR E A BE RN R EE LD |

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
2 Theta



WO 2023/101339 PCT/KR2022/018926

3

- CogPtys/C
220) -~ Cog.25Pty 75/ C

BEAAEABARRENS

311

EEEEERS *'ﬂ‘*"llﬂ"l.lill‘l"
EF RS RS RS RS R E Iﬂii‘? .

F s v 81 5 ¥ 3

| S B T I I AN DN N N N BN NN N N SN S N BNE B BN I B N N N AN BN MR WM

LI

65 67 69 71 73 75 77 79 81 8 85
2 Theta




WO 2023/101339 PCT/KR2022/018926
5/9

--Co --Pt
> 1 i P
.“.‘.’ . : " »
w . . 1 .
c| : ¢ :
@ AR : :
ot M ] -
S| :\E 1 N
© . : :
ﬂl » "
N :
w® (AEAS . :
E /vy Vi WV
| - .
QM : :
21): : : y - Pt
i+ 0.8 nm 1.2 nm e—% (o
¢ 1 2 3 4 5 6 7 8 9 10 1 12
Distance (nm)




WO 2023/101339 PCT/KR2022/018926

6/9

Weight (%)

TGA, Co, ,Pt; ,/C

Residue :37.04 %

200 400 600 800
Temperature (°C)

Current (mA)
A~
] w ™

=
-

o
=

—Pﬁ;‘C [40wt§6)

-céo.zno.s;rc (40wt3%) /’V \

ZERRE

/ \ N~ Co0.2Pt0.8/C [40wt%)
/ / \ ; P P/C {40wt%)

P

-0.2

/
=

0 02 0.4 0.6 0.3 1 1.2
Voltage (V vs Ag/AgCl)




WO 2023/101339 PCT/KR2022/018926

7/9

»-C00.2P10.8/C (d0wt%)

=C00.2P10.8/C (40wt%)

L Pt/C (40Wt%)

-0.1 0 0.1 02 03 04 0.5

0.2
Voltage (V vs Ag/AgCl)
[512]
0.25 -
I’C‘l‘litl‘h*" "kl
0.20 - A\
Commercial Pt/C \
*: ‘ k! - n.lﬁm
0.15 -- CO stripping
ig 0.10 [ -- Before CO stripping
€ 005 - | /A
@
= ]
3 0.00 -
3 000
-0.05 -
-0.10
0.15 +=r
-0.4 0.2 0 0.2 04 0.6 08 1 12

Voltage (V vs AgAgCl)



WO 2023/101339 PCT/KR2022/018926
8/9

Intermetallic Co, ,Pt,5/C

{ -~ COstripping
.- Before CO stripping 0.078 mA

SRS REARR R AN Ll 1)

0.1

Current (mA)

&
&

PSR P

S
}

D15 Spupuspunepagoopupipapong g s s oo s s e p——p—p—p]

0.4 {0.2 0 0.2 04 0.6 038 1 12
Volatge (V vs AgAgCl)
[5214]
CO stripping test -- Commercial Pt/C; -- Co,,Pt, ./C
0.30 -
0.25 “ CO Oxidation Current
0.20 3 - Commercial Pt/C:0.27 mA

< 0.15 7
E :
":: 0.10 £
- :
@ 0.05 4
- A
S 0.00 : ~
3 #” CO onset Potential
-0.05 1 ~ ~ il : 0.60
; -- Commercial Pt/C:0.60V
-0.10 3 = i - Cop Pty /C: 049V
1 ]
TG L S ————————— S SO S L SSS— V—
~£1.4 -0,2 0 0.2 0.4 0.6 0.8 1 1.2

Voltage (V vs Ag/AgCl)



WO 2023/101339 PCT/KR2022/018926

9/9
[2=15]
Chronoamperometry
2.5
2 -- Commercial Pt/C
E 15 0.2Pto.s/
Py
5
=
-
o
0.5
.
0 200 400 600 800 1000 1200 1400 1600 1800
Time (s)
[2=16]

V4 > V3* CONVERSION (%)

HFEX (7 H91X)ISAKR



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2022/018926

A. CLASSIFICATION OF SUBJECT MATTER
B01J 35/00(2006.01)i; B01J 23/89(2006.01)i; BO1J 23/42(2006.01)i; HO1M 8/18(2006.01)i; C01G 31/00(2006.01)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)

BO01J 35/00(2006.01); BO1J 23/89(2006.01); BO1J 37/00(2006.01); C25B 1/00(2006.01); HO1M 12/08(2006.01);
HO1M 8/12(2006.01); HO1M 8/18(2006.01)

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

Korean utility models and applications for utility models: [PC as above
Japanese utility models and applications for utility models: IPC as above

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

eKOMPASS (KIPO internal) & keywords: v A &) 9 (vanadium electrolyte), Z1j) (catalyst), ‘ﬂ,l%(platinum), HUE
(cobalt), 527} 315} & (intermetallic compound)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

KR 10-2324311 B1 (INDUSTRY-ACADEMIC COOPERATION FOUNDATION, YONSEI
UNIVERSITY) 11 November 2021 (2021-11-11)

Y See claim 1; and paragraphs [0046]-[0047] and [0151]. 1-9

XIE, M. et al. P-Co@Pt Octahedral Nanocrystals: Enhancing Their Activity and Durability toward
Oxygen Reduction with an Intermetallic Core and an Ultrathin Shell. J. Am. Chem. Soc. 27 May 2021, vol,
143, pp. 8509-8518.

Y See abstract; page 8510; and figure 3. 1-9

KR 10-2003-0034146 A (SQUIRREL HOLDINGS LTD. et al.) 01 May 2003 (2003-05-01)
A See entire document. 1-9

KR 10-2020-0032992 A (UNIST(ULSAN NATIONAL INSTITUTE OF SCIENCE AND
TECHNOLOGY) et al.) 27 March 2020 (2020-03-27)

A See entire document. 1-9

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 the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
16 March 2023 17 March 2023
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2022/018926

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

KR 10-2020-0119773 A (KOREA ADVANCED INSTITUTE OF SCIENCE AND TECHNOLOGY) 20
October 2020 (2020-10-20)

A See entire document. 1-9

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2022/018926

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

KR 10-2324311 B1 11 November 2021 None

KR 10-2003-0034146 A 01 May 2003 AU 6724900 A 25 February 2002
BR 0017317 A 15 July 2003
CA 2420014 A1l 21 February 2002
CN 1502141 A 02 June 2004
EP 1310008 Al 14 May 2003
IL 154098 A 31 July 2003
JP 2004-519814 A 02 July 2004
MX PA03001330 A 13 December 2004
NZ 523752 A 28 October 2005
TR 200300178 T2 22 January 2007
WO 02-15317 Al 21 February 2002

KR 10-2020-0032992 A 27 March 2020 KR 10-2135030  B1 20 July 2020

KR 10-2020-0119773 A 20 October 2020 KR 10-2238667 Bl 12 April 2021

Form PCT/ISA/210 (patent family annex) (July 2022)




F A ZALR I A A YW B
PCT/KR2022/018926
A. o o] £31E 7| &R F(F A 53 EF(IAPC))
B01]J 35/00(2006.01)i; BO1J 23/89(2006.01)i; B01J 23/42(2006.01)i; HO1M 8/18(2006.01)i; C01G 31/00(2006.01)i
B. ZAE Eof
XA H AT HFAESE/HE 714D
BO1J 35/00(2006.01); BO1J 23/89(2006.01); BO1J 37/00(2006.01); C25B 1/00(2006.01); HO1M 12/08(2006.01);
HO1M &/12(2006.01); HO1M 8/18(2006.01)
AR 7] e Eofel Sl #H A o] 9] 3
s EA 8T B Sk F A B AIME L AL FH AE g el 71 A" IPC
A2 HAEAMNTE 3 EF /WA SLPTH: AL FH A @l 7] A IPC
T A ZALel o] 8- A4 do] e u o] A(dl o] H wo] Ao WA B A M3 s A5
eKOMPASS(5-3] 4 W& AYA 28 & 7] 9= vhvbs A 3] 9 (vanadium electrolyte), < vl (catalyst), ! 5 (platinum), =
W E (cobalt), 547+ 3}3) & (intermetallic compound)
C. #d &4
7} el i g]* l&wdy 9 g FHEEE s B 7 A = ATg
KR 10-2324311 B1 (A A o & 3w 2Fe-59 = o) 2021.11.11
Y A9 1; ©HEF [0046]-[0047], [0151] 1-9
XIE, M. 5, "Pt-Co@Pt Octahedral Nanocrystals: Enhancing Their Activity and Durability toward Oxygen|
Reduction with an Intermetallic Core and an Ultrathin Shell”, J. Am. Chem. Soc., 2021.05.27, #1434, |
o] %] 8509-8518
Y 2% 7o) 7] 8510; £ 3 1-9
KR 10-2003-0034146 A (=7 ¥ &9 2 21 E] = 5) 2003.05.01
A AA 2= 1-9
KR 10-2020-0032992 A (&4F87]4: 9 ) 2020.03.27
A AA &4 1-9
KR 10-2020-0119773 A (338} 714 9) 2020.10.20
A AA &4 1-9
[ 137t 2301 colel 71A99] s, W5 e dAs FsaA e
#2189 3o 5 JhE| e
“A” 53] @™o A7 EFEe Y T ZTAEYLY By $AA Fof| Fd FAoR EU0 4SS
] 2 ggon gy o) 7] 27t ¥ e} o] 28 ole 3] Hal <)
D7 B A &4l 255
B mAEddun Bhe SAd BT S AdS T TAFAY o smg pee] ot B Y Y B Shivon P w o
o] o] THE AE Y Ei= 53 %5& AR e R H A o] 9y A 0w B},
S 0N Fe] oS A|7|EhE B e EE rhE Qg R 7 o _ T
o L L R et a e ot Y ST Blo] Sl £ sl £l shi o) b £33}
sawa ce e b 2k B2 2 2ge] PRl A Age B H e
c o . B2 ArAel gle dor ot
0" T ANALARE, WA B Ve SRS AEEtE e E i o i .
P A o) Fol FAHYO ZAZAY oA AR HR & TALASEATA Sk
TA AL A gEd T A AL A R
2023303¥16<(16.03.2023) 2023303¥17¢(17.03.2023)
[SA/KR®] 3 B @540 A AL
el = 55 A
(35208) A F A AT HALZ 189, 4% (EAE, A H U CEX
A=A h
AN H 5 +82-42-481-8578 314 3. +82-42-481-5373

XA PCT/ISA/210 (- A 27y (202213 78)




A Z AR A TAZYHE
AEEHA AF AR PCT/KR2022/018926
i 279 e 279
KR 10-2324311 Bl 2021/11/11 SR
KR 10-2003-0034146 A 2003/05/01 AU 6724900 A 2002/02/25
BR 0017317 A 2003/07/15
CA 2420014 Al 2002/02/21
CN 1502141 A 2004/06/02
EP 1310008 Al 2003/05/14
IL 154098 A 2003/07/31
JP 2004-519814 A 2004/07/02
MX PA03001330 A 2004/12/13
NZ 523752 A 2005/10/28
TR 200300178 T2 2007/01/22
WO 02-15317 Al 2002/02/21
KR 10-2020-0032992 A 2020/03/27 KR 10-2135030 B1 2020/07/20
KR 10-2020-0119773 A 2020/10/20 KR 10-2238667 Bl 2021/04/12

A2 PCT/ISA210 (H]-8-5-3] F=7F8-#]) (2022 79)




	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 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

