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(57) Abstract: The present invention pertains to a catalyst for solid polymer electrolyte fuel cells, wherein catalyst particles
composed of platinum are supported on a carbon powder carrier. This catalyst for solid polymer electrolyte fuel cells
is characterized in that the proportion of zero-valent platinum with respect to the platinum present on the surfaces of
catalyst particles composed of platinum is 80-100%. This platinum catalyst exhibits excellent durability under operating
environments of solid polymer electrolyte fuel cells, and clutes a lower amount of platinum compared to conventional
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platinum catalysts when immersed in a predetermined sulfuric acid solution. The present invention pertains to a catalyst
for solid polymer electrolyte fuel cells, wherein the catalyst is excellent in terms of both initial activity and durability.
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. BB OMESE, 0. S5mo | /L OWMEKZAKTS8 0TCTICT 28E%
BB/t BB - iR R L, ELT 1. Omo | /L OFEERK
BRAPT7 OCICT205MMIE L /218, BB - Mg - 2R L, COfEERKA
RICE BAIBIZ 21T o7, U EDMIBICE Y, HAENEAINAELH
WAEIS, COXREHN2DEHEMEOIBRRIIE 0% THY., MENTFOFE
HEIRIZ4,. BnmTHo I,

[0047] EEHIS : CDORFEFIE. HRLEBZHIBREIRICEVWT, BREEYMSE

BERBMMKRIEGEEDRELL AR L, EEHN 1 ORELBRORKR,. o=
NOYF7YIVESHEEA®KR2400g (HESHEE: 9. 69g) ExEMW
MAR2. 492004 RILICTHRE - BRELE, REMROEELAEL
BYABDEREDLESET : 107 &Lk, TRUADIRIE, EHEE 1
ERKRE L. BIC, EfEHI2 ERROBIEEARRNEEZT o>, ThIZLY
 BKENEAINREMELFL, T OERH 3 OB EMEOMEN T
OHEFXRIZ, 30%THY. FHHFEIEZL. EnmTHo7,

[0048] LbEfl : E5E LARREAHDMEDLLES & LT, REOEBETETAHE

[0049]

IEASE Lic, EREFAICEBVWT, POV 7Y I VASEBARICK
RMMERBEEEA L, BRUEEZTHOTICBROSATRS ) —28E L
o TLT. RMEHI EEAKISETOLE LK. BRUELTHTICHSMES
L7ze COLBBIOEEMBOIBRBEIZL 8% THY . MIEN T OFHH
Zix2., 5nmTHo7,

Ml EDERS 1 ~RiEH 3 RULLEFICIHESZBERMEICDOWTX P SO
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[0050]

[0051]

[0052]

T\, REOHEORE (OME€DEE) ZfHE Lk, X P SoMi.
DREBEELTTIZILNY Y - 774 A&, Quantera SXMEH
Wiz, STICBRL T, AR E LT, EZRA—ARVEmET—7Licae
fEEEE L, O THF—TEHarBH LAV Y +oAELHEHE
1%, ZOEOLILHESMEEZRIZTEEAEE L, 0%, 707
—TROBVEREZRVZ, TLT, ARAORINEE LT, H&MEORE
BERAERWCIRREATMT 2780, XPSEENBOA A VEHICLD R /Y
YITvFUITEERLI, ANy IFRHEELTUE ArAFVEMREE 1
kV (143) ICTHREICERS L7,

XPSoOoEMHEE LT, BREXREE/ 7O LEA | —KafizERL
.EBE15kV, HA25W, XIEE—LZRIE200ump & L. BEL
EHREFOIRNF—ERE LEEHAEBEBFARI ML (T4 RARY KL)
=EE LT,

ZLT. XPSICLYBLNALP L4 fIARYMLIIFHLT, OMDERE
HEDEIEEZ8EEHT 58, PRy Y - J7A4 KAV I o7 (M
ultiPak V8. 2C) ZAWTT—4#ii%iTol. T DEHTTIL,
P t] IC3FEDILFRE (OfEiPt (O) . 2/EPt (I 1), 4ffiP t
(1V)) 28BELE, ZLT. BREOASA VYE—VBE, OffiP t (
0) :71. 7eV, 2Pt (1 1) :72. 7eV, 4ffiPt (I V)
: 74, deVEL, VIMNIITILTHEINAEP t4 f AR MLOE
— O REEETol, E—UDBEE L. RRBOE—VOEBELELL. TN E
NOLEERZ&EH L7,

Fr. SEEH. LLEAICRIMEICOWVWT. BERICL 2RHRARE TV
. BEREEZAE L, AHERIE. MME2g%2FEL. MEE (0. 5m
ol /L) 150mLAA>/L=ATSRAOICKALL, TO=AT73X1
6 O CICEREINLELBEBRICAN, ZKE50mL mi n THREKRFPIC
AL DDIBI Lz, TORETS SERIKRE L%, MEEER - @IXL
IBEAEXARTSZAOAIKBLT250mLICXARTYy LKL CERA) . O
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LA =E75ZTICEL, 150mLOEMKEMALTE 0CICHE
EINREMP T3 OB L, TORMEAEE - BUIRL. K%
AZT7SR2TCHBLT250mLICXRT7y L (BEB) . BoNiE
BA, BRB%Z | CPToOHML. ThEThOBERBREZRMELL, LT,
EMEORSBHEE LT, ERA, BRBOAKRBREDOM ( (BRADH

&rE) + (RRBOAEERE) ) 2. MEOCHERHEEE L.

[0053] LAEEFELAZEOMMHEEZRTICTRT,
[0054] [3R1]
PtO) KRB 2R (%)
Pt PtO, PtO,,Pt(OH), | Pt&tiE(ppm)
(Pt") (Pt*") (Pt*)
SEHEHI 100 0 0 1.28
SE 4512 94 4 2 0.20
E YR 90 7 3 0.50
2430 67 25 8 9.71
[0055] =15, EfEHI1 ~RFEH 3 OfiEid, MEN FREOOMBEEDEE
N8OWULTHD I ENHERTED, LLBRFICEWTIE, MENTFRED
2AERVCA4MAEN L FELTWVWEOT, OMBEDEEIF7 0%%
FTE>TWk, . ASBREBICIDWTH D &, EREFAOMEILVNTNH
HE2ppPpMUTTH/=DICH L., LEBFIEZO pp MUl ETH -7, OffiE
EDEIE’EVWMEIZ, BEBHENP AW LN B, UETHRELE
MEEEZBEF A, REEICDOWTHIHESE %200 L 2%, WMAMZFML &
[0056] [#DEASEMEEER]

BEREH, LLEFICHRIASMEICOWT, MHESERRET L, 2O
MEESBRIZ. Mass ActivityZ&AETEIEICELYITo,
RICIGEEILZRV., 70NV EEMEL) FEREEZEBEES cmX 5
cm=25cm2DAY—RRUVT7/— REBTHEHAEOELE/BEHRZESE (
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[0057]

[0058]

[0059]

Membrane Electrode Assembly, MEA) %/
HUFELE (REFBUE: 40%) . pIEE LT, KERE=100
OmL/min, BREAE=1000mL/min, ZIEBEE=80TC, 7~/
— FINRRE=90TC, AV —RIMERE=3 0OCORKFICTER EEH
1RE5IW =,

[ R ELER]

HIC, BEMEBICN L TRAMEZTMT 2720 OMARR (HLER) £17
o f, MAHRIE., LEOWMEEMHEBRZEOR/ERZESE (MEA) IIHL
TEMY A IV NEBRETo e, BuY A VIERTIE. 650-1050m
VOE%ZR5IZEE40mV s T2 0HEBEI L TN FTREZY ") —=
VL, Z0O%,. 650—1050mVOBE%FE3IZEET1O0O0OmMV s T1
0800H%4 V7RSI L TMESbEIE/E ER/BEHRES W, Z
D%, I5IC10800H14J)L (5121600041 4)L) BBIL TSI
IEHAEBDICDOVWTHER BEMIEESI W,

B 1~BE4iF. EHER 1 ~EHEG 3 RO LLEG D D MR TE S 5 &
AFER (V)—=VJB. 1080014V 21600Y%1 V1K)
DERBEMIEERT. B4 (LLEEF) 5, REREMICSEVWTIE, Ha
JIBDNLERTDICHVEEBETAELTWS, ThiE LT, ®1 (EE
Bl1) . M2 (REEFI2) . RUES3 (EEHF3) ik, EHEOERTA
BHTHRL, MAKEICBRATWS &AM D, COR%E & YBERICRY
20, M1 ~H40ER/ EXHBUCETEZERT. OA  cm2TOEEE
(V) R, COBRER2IIRT,
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[0060]

[0061]

[0062]

[#2]
1.0 A/em?IZHBIHBEE (V)
MEEE 10800cycles 21600cycles
E AN 0.695 0.690 0.685
EHEHl2 0.710 0.705 0.700
I3 0.714 0.716 0.707
LB 451 0.690 0.635 0.620

R2HH. LERHRAERERIC, Eied 1 ~Rikbl 3 OMEE. EHETH
BHOTHLLMAMEDNRIFTHD &N 9N D, BEFEMICIE. 216004
1IN EOEBEEDRETEEZRFTT S &, LEBAIOMETIEH 1 0%DEE
BRLEASNEDICH LT, SEBEIOMEICSITIBEEERTIE2%RET
Hb, INOHEMBIOMMEDOHAMDS I IZPETH 2,

M. EEHOBEROAHHFHET 5 &, EiEhl 2 RUEHkEG 3 OB
BRTUEL-BEMEIMBNLTVWDIEVWADS, £L T LEODESY., &
NSOERS 2 RUEREH 3 OMBERMAELBOTRIFTHD, o2&
. R OfES. MHEERICERTTEREULTH S, TLT. WA
MIIRERRMULETHDDTEBNIMFEE WD ZENTED, ULEDRRIE
. BgERF (BENTF) OOMAEDEEDOREBIICLE >TELLEERXD
ns,

EXREOF ATREH

AFEBICI N, B FRRREROEBAEE LT, MALDHE
ZERTDHIENTED, FEBRPIE. MRABEBOERLEERICETZHOD
ThHY., CWTIRRIEHERROERELDLZ25DTH 5,
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[55KIA1]

[553K1R2]

[553KIR3]

[553K1R4]

[E53KIR5]

55 KIR6]

[553KIR7]

fa R D&

BHEA5MR5MEN FNREMRBGLICEREIN TRZEGFE S
FRARHEBRMEICSWT,

RIECAER TREICEET 2ASICRT 2. OMOB&ENHH D E]
EN80%ULETO0RUTTHZ ZEa2HFHET 2ERSD TR
FLE M R AR,

60CHO. SMIRERIC4 SEFEIRAE L& TOASBHED . M
H2g8/Y0. TppmllES. OppmlTFTHBERIET XIZ
FERIE 2 ILEEH D E AR 2 FRMR B A,

ERIEAT FORRIE, 2nmBE20 nmU T THBHERE T ~FR
H3DOWThMNMIEHDOE KRR D TR E it B O,

PRI AICH T DMERD, BEEET25~7 0% THBHEKRIEA
1 ~FERE3SOWThH 1 IRICEROE GRS D FRMRE BN ALK,

ERIE1~EBREAOWT I 1 HICEEHOBEEE D FRANEM
FAMEDORESRETH> T,

REMABEEASLLEMARE ZRE L CRABRRERET DT
BE. FIRRARRICETHIZAML T, BEHLRZMMIENF %/
SRRBEMARIEAICEFT 2 TRE., AIMEN FMER I W cRIRK
RMARIEARERNIB T Z2TRRE. &2ER.

AIEREAREEET 2 TRIE. AISSKRFEMRIEGZMIRLANS
. REMFREGKEBLILEMEREZRETHIRETHY,

FUECEMLIEIL, SRBET1O000CULET 200 CUTDRETINET
3IRTHIERSD FHRNERBREDORELE,

BNBROMEE DR ED 1E BIEEBRICEMIEZTIEE
SUHEKIAS BHOBGRE D TN BN BMEORES .

Bt S LT, FRBE. fHEE. WY VB BRI ULEANY
U L, BERIEKER, BEE. BHRE. REIERE. /0LBOVACE
HWIThH Z S E 25 RIE 6 CBOBE KRS TR Eith A At
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[E43]
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[2d4]

Cell voltage/V

FLE A

0.6

0.4

—o— @ B Rk
0.2 1 —— Afterslow PS
—u— Afterfast PS 10800cycles
—o— Afterfast PS 21600cycles

0.0

0.0 1,0 2.0 3.0
Current density/ A /em?



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2018/015644

A. CLASSIFICATION OF SUBJECT MATTER

Int.Cl. HO01M4/92(2006.01)1,
B01J37/08(2006.01) 1,
HO1IMS/10(2016.01)1

B01J23/42(2006.01) 1,
B01J37/12(2006.01) 1,

B01J37/04(2006.01) 1,
H01M4/88 (2006.01)1,

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

B. FIELDS SEARCHED

Int.Cl. HO01M4/92,

HO1M8/10

B01J23/42,

Minimum documentation searched (classification system followed by classification symbols)

B01J37/04,

B01J37/08, B01J37/12, HO1M4/88,

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Published examined utility model applications of Japan
Published unexamined utility model applications of Japan
Registered utility model specifications of Japan
Published registered utility model applications of Japan

1922-199%6
1971-2018
1996-2018
1994-2018

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

12 September 2003,
(Family: none)

paragraphs

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2009-500789 A (GM GLOBAL TECHNOLOGY OPERATIONS 1-4
Y INC.) 08 January 2009, claims 1-3, paragraphs 5-7
[0020], [00211, [0028], [0029] & US 2007/0003822
Al, claims 1-3, paragraphs [0024], [0025], [0031],
[0032]
Y JP 2003-257439 A (JAPAN STORAGE BATTERY CO., LTD.) 5-7

[0082], [0083]

& 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
“B” 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

Date of the actual completion of the international search

29 June 2018 (29.06.2018)

Date of mailing of the international search report

10 July 2018 (10.07.2018)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2018/015644

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

August 2006, claims 8-10, 24, paragraphs [0037],
[0038], [0065], [0066], table 1 & EP 1852180 Al,
claims 8-10, 24, paragraphs [0037], [0038], [0065],
[0066], table 1

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2003-24798 A (OMG AG & CO KG) 28 January 2003, 1-7
claims 1, 15, paragraphs [0043], [0045], [0049],
[0065]-[0071] & EP 1254712 Al, claims 1, 15,
paragraphs [0025], [0027], [0031], [0045]1-[0047]
A WO 2006/088194 Al (NISSAN MOTOR CO., LTD.) 24 1-7

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




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2018/015644

<Regarding the subject of the search>

Claim 2 refers to claim 1 or 2. However, when claim 2 refers to claim
2, the invention as in claim 2 is not clear. Therefore, the search was not
carried out for the case in which claim 2 refers to claim 2.

Claim 3 refers to any of claims 1-3. However, when claim 3 refers to
claim 3, the invention as in claim 3 is not clear. Therefore, the search was
not carried out for the case in which claim 3 refers to claim 3.

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



I s ERSHEEE PCT/JP2018 /015644
A, EREOBTLHTFOME (EEFFIE (I1PC) )
Int.CL  HO1MA/92(2006. 01) 1, B01J23/42(2006.01)1, BO1J37/04(2006.01)1, BO1J37/08(2006.01)1
BO1J37/12(2006. 01) i, HO1M4/88(2006.01) i, HOIM8/10(2016.01) i
B. FH&EZITonE
A 21T o T2/ DIRE R (HER R0 (1 PC) )
It.CL HOIM4/92, BO1J23/42, BOLJ37/04, BO1J37/08, BO1J37/12, HOIMA/88, HOIMS/10

B/NBE R OB B TR To - BFICEENns 60
HAREEAFEAH 1922—19964F
H AREAREAFEAR 1971—201 84
H AR EE A 285N 1996—20184E
HAREBREEAFEAR 1994—201 84

FERAECHEALIZETT —F =R (F—F X=X DLFF,

A U7 RS

C. M5 L3 AL
ST SOk BT 5
B 5 Y — sk BIESCG RO OEFTAMET B & X1k, o MET B @i O£ HRIED R &
X JP 2009-500789 A (P—=T b « Fra—r)L « 57 ) — 1-4
Y FRL—var R A4 ra—RKL—F v R) 2009.01. 08, 57
gk 1~3, [0020], [0021], [0028], [0029]
& US 2007/0003822 Al, Claims 1 to 3, [0024], [0025],
[0031], [0032]
Y JP 2003-257439 A (H AR 2003, 09. 12, 57
[0082], [0083] (77 I U—7L1)
W CRIOBEX I bR STV D, T Ty Y —ICET SRR E S,

* BIEBObT TV —

TA] BICEED S 5 LTI <. —RAVET K ER =4
H oD

TE] EBREEHOBBEEIIETTH L, ERRHER
PIBICAREINZHO

[L ) BT RICRELIRET 5 O X I tho TR O 4T
AE L ok 2Bk 25+ 5701231 39
B30 BB &M

o] NERICL 28R, A, BTREICS kKT 5300

[P EBEMEERRTC, D EEEOTEOEME L 725 HE

D H OBITATE S 7= 3CHR

ERRHEEH SOMEEH BICARENT- TR TH - T

HEE & P ES 5 b 0Tl FIFOFBEXIER

DEMOTDIZEI AT L

(X BCEEO S DN CHh - T, YLD A TR
OFRME AT ESER N BZ SN HD

(Y| BCEEO S DT CTH - T, SESTER S oo 1 2L
o3kl 0, BEEIZL S THETHLHEERIC
Lo THERERNEEZEZ NS LD

(& F—5 2 773U =30k

MT)

FfRAZ 7T L2 H

EFRR AR OFEE H

29. 06. 2018 10. 07. 2018
ERSFTREEE 0L TR R N T BHHITHEEE MEROHDHIEE) 4X | 9347
BARERZFT (1 SA ] P) oo
BEZEE100-8915 EERN
HEHATREXENPE=ZTH4% 35 EEEE S 03—-3581—1101 HHE 3477

HAPCT  ISA 7210 (F23—)

(2015%#1A°)




ER A EpsHEEE S PCT/JP2018/015644

C (Bix) . BEd 5 R0 L5 3k

51 FSCHR D B9 %
N7 AY —% SIHSCHRY M OB OE TR BELIET 5 & &%, COBES L EpTOFR RO &
A JP 2003-24798 A (F—x=LH— T IOF LT T b 1-7
vk avRe— avwrT 40— NV e 7 ) 2003.01. 28,

FHoRIH 1, 15, [0043], [0045], [0049], [0065]~[0071]
& EP 1254712 Al, Claims 1, 15, [0025], [0027], [0031],
[0045] to [0047]

A WO 2006/088194 Al (H7EBH BHEHRA ) 2006. 08. 24, 1-7
SESRTE 8~10, 24, [0037], [0038], [0065], [0066], # 1
& EP 1852180 Al, Claims 8 to 10, 24, [0037], [0038],
[0065], [0066], Table 1

HAPCT / ISA 210 (HE2_—Y0k%) (2015%1H4°)




E A AR EEHERS PCT/ JP2018 /7015644

<HEORGIZ DT>

FRIE 2 PRI L 0T 2 ORI ST 5 b0 Th 578 HPRIL 2 ASHRIA 2 % 51 1 5
A ORI 2 TR B TR T 5, ko T, sk 2 % 515 ok 2 (ki &
L7awy,

EFo, GRS EFPRIE L~ OAORBEI T 5 b0 Th M, HERIE 3 TR 3
E3IUT U6, TR 3 IR DRI Ch D, ko T, #5RIE 3 2317 5Kk 3
BT E AR

BAPCT ISA 210 (Hy~<—) (20154£148)




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

