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(57) Abstract: The objective of the present invention is to provide: a photocatalyst electrode for oxygen generation, which has a
good on-set potential; and a module which comprises this photocatalyst electrode for oxygen generation. A photocatalyst electrode
for oxygen generation according to the present invention comprises: a collector layer; a photocatalyst on the collector layer; and a
promoter which is supported by at least a part of the photocatalyst. The promoter contains a first metal oxide having an oxygen gen-
eration overvoltage of 0.4 V or less and a second metal oxide having an oxygen generation overvoltage of more than 0.4 V.
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EHf 1 OBRELEEBICOVWT, F1E£EREDICETNI22BEOE
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27 vk TREIET. EEAEAET o,

RE/RICEDOWT, BTN ZEH L, BREUTICRT,

(EHEF 1 OBZRREEBICH TS EIL)
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M2, /M3=%0. 08
(EHER 2 DEEZREEBICH T 5 EILLL)

M1,/ M2=#0. 5
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oo &, MEREIE. ER (237C) &Lk,

BEBRIMOBRERBABESUTICRT,
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CoOx:0. 42V
FeOx:0. 43V



WO 2017/043472 39 PCT/JP2016/076126

[0096]

[0097]

BIRITTLDIC. B12EREMSLVE2EERIEYEZSTEIME
ERAVWTHERINEREGNOBRRLEEBIIVTNE, F12BREYIL
B2 EBBRIDEEITLOVEIMEZRBV TR I N LRIIOBRFELE
MELLB LT, RFQdrty NRFUIvILERT I ENbh o7,

T, ERFIOEHMEFRLEE/ICOWVT., BASFEMEE (FE | 5Tt
an80-3008Y) =R, MESZEE3 00K VICT, TEM (EREEFIEME
) iR, BLWUNSTEM—EDS (Scanning transmission electron micros
cope Energy dispersive spectroscopy) OATIC & Y. B d L O D
MEZHEE Lz, TOER. F2EBRIEYIAMBEICELTEY., 24
BERICYMIORED D BHAMEICEL TOWRVWREAOV R EE—HAE1 &
BRI TEOLNTWS I EMNHEERETE .

FFS DFERHA

10, 100 ERHELEE
12 i

14 %28

16 AV MNE
18 SRR 7

20 E10OEM
22 EEE
24 E2DEM
30  Bhfmi

30a 81 EERIEY
30b B2 EERIY
30b—1, 30b—2 B2EERICYE



WO 2017/043472 40 PCT/JP2016/076126

s5RIA1]

[553K1R2]

[553KIR3]

[553K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

fa R D&

LEELE.

RIECEEE E DOy &

RIS DA & —MICEBINABMEE, 28 L.

RIECEIAIEDY, BERARBERO. 4 VUTOE 1 £2ERLYS £
VEBREKRBELO. 4 VBOE2EER/IEYEZST. BREERN
F iR AT,

HIEEE 2 EBEEMORAE DV & —8H . RIELE 1 £EHEIL
TBHONTWS, BFRKIEBE 1 ICEHOBRFALEB RS ER,

AIECER 2 £ B LM, AIRRAME LICHHRINTE Y.,

FIECEE 1 BN, RIRBE2E&BRBIEYM IR INT WS,
ERIE1 F/213 2 ICEBOBFRFLE AN AEEE,

AIEEE 2 e BRIEIHIBERENBEXDENRS 2B U LOE BRI
MmaEESHEL.

AIEE 2FULOEERIEYD,. BREBBEENTVWANLIRIC,
RISSHEERAIICEBE I hTW3, BKIE1~30VnWInh 1 IRICES
DEEFRFEE AR BB,

HIEEEE 1 BN, BTV LA, B4 )DL, I\
MNAESEREY. BbOY YA, Zv TILBESELEY. LT B
IEEENLAZBENLBRINDIDVDLACEET1EZED, BFKIET ~
40WIhH 1 HICEEEROBRREE A AMEER,

BIECE 2 EEBERLWDS. BRED/NIL b, BRIbER. BELU. Blb=v
TIVDLRBENOBIRINZ DR EB 1EEZET, FKE1~5
DOWFhh 1 IHICEBEHDOBRFE A AR ER,

FIEEB 2 BRI HA BN MBS VERILED DR EE—F
2. RIEE 1 BRI ERELT 0L, B4 )IDLEL
VN MRBEEBIEMO S ALY BRINZADGCEE 1R
B0, BRE1~60WThh 1 HICEHOBERREALMEEE,



WO 2017/043472 41 PCT/JP2016/076126

[53K1R8]

[553KIR9]

[55K1R10]

BERIAN]

[55K1R12]

[55K1R13]

AIEEE 1 EBBEMICETNL2EEEOENEZM I, RIEEE2E
BEREMICEFTNIEBEOENEEZM2 L LEBEIC. M1 /M2
N0, 01 ~10TH3. HFREI~70OVWThH 1IRICEEHOESR
R4 AAARIE B,

RIS AMENBREBLAMTHD. FRE1 ~80VWTFhH 118
ICECE DB R R & LA AR,

I EREBLAaYWN. Ti. Ta. Nb, WHBIULanrbA2
BIYBRINZDGCED 1 BOBREEEZZT. B KEIICE
B OB RFE AR ER,

AIEEE 1 EBBEMICETNL2EEEOENEEZM 1, RIERE
BILEMIIEENI2EREEBEDEIEEMI & LEFEIC. M1/
M3A0. 001~0. 3TH5., FRIFEIFIF1 OICEHDEER
R4 AAARIE B,

AR 2 EBBIEMICETNL2EBEOENEEZM2 &, FIEEER
EBIELEMICEFN2BREBEOEIEEMI & LEFEIC. M2
/M3H0. 001~0. 3TH?. FKREIL/ALIZT OILRHDE
RAELERNBBEERS,

BRIE1~1200WIFnh 1 HICEHOBRFEERSMESEHEZ S
&, BTV,



1/2

WO 2017/043472 PCT/JP2016/076126
(1]
10
; ;o
: |
- 30
| T
‘\\l ,»ATJ. 12
1
) 14
(2]
100
A
J

30a(30) 30a(30)
30b(30) 3062 ~ 802 o
N 3061 |

~12




2/2

WO 2017/043472 PCT/JP2016/076126

[E45C]

} A1




INTERNATIONAL SEARCH REPORT

International application No.
PCT/JP2016/076126

A.  CLASSIFICATION OF SUBJECT MATTER
C25B11/06(2006.01)1,
(2006.01)1

C25B1/04(2006.01)1,

C25B9/00(2006.01)1i, C25B11/08

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

B. FIELDS SEARCHED

C25B11/06, C25B1/04, C25B9/00,

Minimum documentation searched (classification system followed by classification symbols)
C25B11/08

1922-199%6
1971-2016

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

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

1996-2016
1894-2016

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A JP 2005-133174 A
26 May 2005
claim 1; paragraph
(Family: none)

(26.05.2005),
[0025]

A JP 2014-2336692 A
15 December 2014
claims 10, 17; paragraph
& US 2016/0076159 Al
claims 10, 17; paragraph
& WO 2014/192364 Al

& AU 2014272390 A

& KR 10-2015-0143854 A

(Toyota Motor Corp.),

(Toshiba Corp.),
(15.12.2014),
[0025]

[0039]
& EP 3006603 Al
& CN 105247107 A

1-13

Further documents are listed in the continuation of Box C.

|:| 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

“E”  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
01 November 2016 (01.11.16)

Date of mailing of the international search report
15 November 2016 (15.11.16)

Name and mailing address of the [SA/
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/JP2016/076126
C (Continnation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A JP 2009-52069 A (Ishifuku Metal Industry Co., 1-13
Ltd.),
12 March 2009 (12.03.2009),
claim 1
(Family: none)

A JP 2-200790 A (Ishifuku Metal Industry Co., 1-13

Ltd.),

09 August 1990 (092.08.199%0),

claim 1; page 1, left column, line 17 to page 2,
upper left column, line 2

(Family: none)

A JP 2007-514520 A (Umicore AG. & Co. KG.), 1-13
07 June 2007 (07.06.2007),

claims 1 to 3; paragraph [0021]

& WO 2005/049199 A1l

claims 1 to 3; page 5, lines 19 to 22

& US 2007/0292744 Al & EP 1701790 Bl

& DE 602004023231 D & CA 2543256 A

& NO 20062368 A & KR 10-2006-0100404 A
& CN 1874841 A & AT 442901 T

& DK 1701790 T

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



[E A s EgtpEgss PCT/ JP2016/076126

A, HEHORTLBOSE (EEFFE (1PC) )
Int.Cl.  C25B11/06(2006.01)1, C25B1/04(2006.01)i, C25B9/00(2006.01)i, C25B11/08(2006.01) i

B. #A#ITo0H

& ZAT o o/ RE R (BT (IPC) )
Int.Cl. C25B11/06, C25B1/04, C25B9/00, C25B11/08

B/AEEBLUAOER CHREZ T - BFIcEENS D
HAEEAHRAW 1922—-19964&
A A E A B E A =AW 1971—20164
SNt pe e S /N 1996—201 64
H A E B E B 2R 1994—201 64

EEFHACHERA LEET T —F =R (F—F =204, HECHER LA

C. BETSLFEDLN 53

AR 0 e 5
B — % BIESCIG RO OEFTARGET 5 & &1L, FORET D @O ER HEHREOERS
A JP 2005-133174 A (k= &% HEhEHER S H) 2005, 05. 26, 1-13

EREL, B [0025] %
(77U —%"L1)

A JP 2014-233669 A (R StLHE) 2014. 12. 15, 1-13
SHRIE1 O, #kmE1 7, 5 [0025] Bg

&US 2016/0076159 A1 Z5:RIA 1 O, Z4RIE 1 7. & [0 0 3 9] Bivk
& WO 2014/192364 Al & EP 3006603 Al & AU 2014272390 A

& CN 105247107 A & KR 10-2015-0143854 A

W CHOBEXICLIAFIEINTVWD, 7 ORF U N7 2 DT BRI E R,
sk BIAXEO ST I — D B DBITAFEE SO
TA] B BEEO 5 5 I CIE2 < . —RAHIT KR R TT) EEHEER % B RICAR S X Ch - T
Lo HEEE FET5E DT, EHOFEHEIHR
E] EREHERROBBEES-IIRrch s, EREEA DHEEOT-HIZEIHT B HO
DglzAR sz Lo X ] BICHEEDH L TR Th - T, BT LTI
(L B BRI SRR 2RI 4 5 SR U oo STk 00 4T DEFIRMESOTESER N EEZ 5NE B
BAE L IEMOERZRBRZRE T 27208 T TY] RICHEDCHD XM THh-> T, BRELE L o 1 2L
LHHL (HBEEAT) EostEtl o, BEFIZL>TERTH ZMERIC
O] HBHIC L 287z, EH, BTREIZE kT 53k Yo THSEHERBNEEZBND LD
[P ERRHBERRITC, OEEEOTROER L 22HE &) F—27 b7 7 3 U —3CHR
EEHE 252 T L- R ERHEHE DRk
01. 11. 2016 _ 15. 11. 201686
EFSTREREE DA R TS T BTEAEE (RO LA 4E )1 6217
HAEEZT (ISA]P) :
WEHKRS100—8915 R AR
HWRATRERERE=TE4%& 35 EEEEE 03—-3581—1101 PF# 3425

HMIAPCT  1SA210 (BE2~—) (2015%F1H)




[EI B A ) & EkHpEse PCT,/]JP2016,/076126

C (Bi&) . BRE4 D L0 LN 53R

STRISCRR D a5

BT A —%k SIAXHA RO HMoEETAEE L L Si3, TOBEET DEFTORT iHREHOE S

A JP 2009-52069 A (fr@dzm HEEMR =0 2009. 03. 12, 1-13
AroRI 1

(77 U—=720L)

A JP 2-200790 A (AfE4)E B FEEKZNSH) 1990. 08. 09, 1-13
ERIEL, B1LEAMSBL 77— F 28HLE FEE 21T
(773 VU—720L)

A JP 2007-514520 A (22 =27 - 7o/ Fx2 ¥ 7 F - - [ 1-13
aAR=— AT 4y R ELL 7 R) 2007, 06,07,
REH1—3, F [0021] B%

& WO 2005/049199 Al FE=RH 1 —3, #HEH5H1 9— 2 29T

& US 2007/0292744 Al & EP 1701790 Bl & DE 602004023231 D
& CA 2543256 A & NO 20062368 A & KR 10-2006-0100404 A

& CN 1874841 A & AT 442901 T & DK 1701790 T

BAPCT/ 1SA /210 (HEo—Vofx) (2015%148)



	Page 1 - front-page
	Page 2 - description
	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 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - claims
	Page 42 - claims
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - wo-search-report
	Page 46 - wo-search-report
	Page 47 - wo-search-report
	Page 48 - wo-search-report

