SEE oy oy W | B TR
@G> zﬁ{&y?ff T REWIE | o $ @ AT L A
2023 & 12 B 13 H
HWERERE RN
EIZ KFEANREKRE
BN AKFEAFEBEELAFEE ZHEKRE
SHENT KEEASH IR KE

0

BKDOKRERET RMANREECEEBORRE

KRHED-DICENLAERRER. RKEKREISHET 3720, EHTZ 2GMOEXHIFIRINE
T, KARTI, MAKERAVT, BRI OERKRHELZAREICT 2760, EEEZEALLEVEWA
HeH O OEBREREZITVWE L

V=V EKREEEE LT, BERRIANF —ZHAWEKEREVPEFIATVEY, LoL,
CDFERKEBISRKEZHET S0, EELRKERV’HIEMTLAIMEATELVWRSIFHE I L
o, BEREICHFET 58KEEEERATE 2 KERKITORAEIROONET,

BREBHTILEDT/—F (BiIR) RIGIE, BREEEZRITHEIITLL, BLYAFBkD
BRAAPREERBRELOABFICRESEET, Z0FH, 7/ - FABERICBERROZEEZR
FICKWEEEEE (BLas, BRIELT=v AL BIEAYPVL) BPERASATVLET, RKKkZAL
BOWBKERRBOERICIE. SELEEEEROFERIZEZLLHY LAY, BEYIF LB
LRIt ZED, BRCREBRBICHEVRERR. 7/ —FE LTHARSGBEWE WS BELFHY
7,

FARTIE, I 2DREEARL OBRIN-AEBREFAFK L. KEREKEEEFOLLOREL
ShBERD ON/OFF ICHYE T ZIMELLHABRZITVE L1z, Z0RER. KBAEEZFA LA,
10 FRAU LT/ — FERURZHEIFTES I LHFTRINE L,

X7/ —FOBRICIE, BEAVIILT/—FIYLEEELFLETT A, RAEEALLEVE
BRKERRIE, [AKREBRICITRKDPVE] &5 HEBHTKZEY LV, BERREIXVF—HEER
B, BIZIESEBICEAL TOWAMEMTELR ETOKRREREICERT S LHGShES,

| WRHEE |
FURA P IR E R

Pl B EHS

AR M OEHE
ZEBREAS G TEHRR

KE ZE AR
EATRASRT YR

BE RE 208




| HRoBE |

=Ry Za— bk IAHEOBEIAI T, BETEAKRIEELEEEB-TOE T, BETES
KSR, Sk HHEBL L ik & BARRE T 2 L — &V FoKBREIC L > TaESNES, Lo L,
WER ECRIBTE BT IXIRY 2 Y HIRIBECOATEMBEL AR L £, 7. ABKCEAL
EOBARBEIFILF—L BICALAZMETIILIYVEEIIEONET, TDH, T0 L 5 AHg T,
BATRIF LY 2O TERBICEET 58K EEKERT 25 ENEESATVET,
EAKBROEDIE . BREERAELTTA. TNLOBRICIEDSAYED LR Th 2 E2E (B
Be. BALLT= L BA UDYL) BEAT/ —F () & LTERIATHET, LaLks
b, SEXEHPE AOSELLBFOKRLESRTS B, B2EBEBOEMIIS IR M Ay
Y £F, —7. DSACLUADERE, B0 FORVWREEBEIL, BILYA 4 L BRILERIGERS
L.BEBENEBIINODDEBRHRCRKRBIBEZRZREIETL7-0. FoPEBIZEWLWE WS ELH
YET, 7 OAPRIL, B 4 PREEERBE T THB LA A SO, DSASRE BT
ABELE LT,

| HIEREE MR

AR TIE, 9 20ELETTE (Ti. Cr. Mn, Fe. Co. Ni, Zr, Nb, Mo) o5 EI> fAKE—
G D ET /) —RELTHRAL. BEETEZHAINI MROLT— 7B REZAVTIBEOSHEDS
BAYITy MBI ECREEFRLE LI FE LGS v Ty M, ERREFEMER L 2 A
WTIDDTREIMI—ITREI N AE->TW205RLELE (B1), T0k, &%/ Ty FERIRIC
MIL, FSEESALHETFMETOE Lz, BFERICIE, BAZEEEL 0.5 M B MU 7 LKE
e RBEOEK (RBEAEET TR, 7402 —R L, LFULEBLL) 2HWE Lz, KEFEFTHL
DRERE TNBEIRD ON/OFF ICHHE T 2 MRS AR ZITo7-& 2 A MFHF & H 126000 ED ON/OFF
YA ZT, BIEKPTIE IT % MHRERIT. EROBAKTIE 2% MEEREL (K 2), KBLREBMNAEIC
E L7 10 £/ E (1 8 18 ON/OFF, 147 365 @ ON/OFF) n&ERED ON/OFF £ETIE, 7/
— FERHEREOLIZ IZIFRIIBVWI EPREINE LTz, £/, EIMEMNEZ—TF L LI-EEBMART
IZ. 100 BRI L7 / — NERUEEHEIT T2 DM Y £ LT, MAKICENS —HT, BlbA U
TLBRET /- AR T L, T 9 TAEEMIBELS A 058V &< EAMLICE S
THEORMAH D Z E LB RN F LT

BEBTHY BRI LINIFEDSMAYERIET 2AH L% RFLNLTERT S L1E 5%
DEEBREREETBMRFORIFICRILET, T I T, MBEEHFEHRE L E-REHES
HAEhERLYIaL—YarvafTu0E L7, 7/ — FRIGTIE, BBREIEB{tIN WD Z &h
5. M3 (a) DEIBRITASETNORELBIL I, BILFIERD I TESETLADEAYA F >~
ODRETANFTF—ZLBRLI-E A, XABRLLZGEOEAYA A ORBEHDOBRI EFREABERL L T
WERWEREERTHEAUT EARY, KAOBILEI MBI A ORENEFHTWDE I ENHNY
Elt, £, BEREINRIZMBESEY A FTH2 Ni® Co ITEMPA A ERET D L5 ICERE
LTy Ial—yarylizelad K3 (b) okHIc, —EBIEAEIESEY A ~ Ni© Co Tldh <,
SEMEY A MCBEE L7 Cr v O NMLRHEA%2BE S22 e Ao A Y £ L, Thid. B A+
YD Ni ¥ Co DFEEMEY A FEEET 2L D, ZOBEDO Cr v 0 LA LAV T RILF—HICR
T D7-HTT, oDy Ial—avERAa6, B3 (o) IORLEADZILNTRERINEL
Tco DEY. BHTESY BFIZILCr) MECKREICHEEL, REBILINTULWSIIRREEY HEIE, &




A+ 3 xb oL DiEaEREL. £ DR, MEEEY A FASFoN, £ OAEEREZ 9IRS
TEDEDICLDEEZAONET,
AECEEMOBRMEIIETCEERICESY 295 WAKOH 2 REBEMKETIFEEICERT
HY, COMREEIZ, ERBEBHZHAIN TV BKERRAY / — ) BEEETRAIN e
BHEFsnEd,

| SoEE |

AL TH, BIY FOC—22ERVAEEBAERASHAN Y / — FOBKE 7 OfEA /=
X LORBEITNE L, YA AV BETCLBMALRSBOREHEHERSHI LI LT, B
CELBEES . BATEIALF —ABREITEONB ICHAAD ST, RAA N8 IS AR
CEAED > T, RlABEEEEE RN TEK, S KEREATES L5 k2 LHfs
¥4, T2 FERANERE BIZ X TWMEICH D HEAPOREHELERNFKERT 4~ K - /X7 =D H
T 1 ELRANKEFAY) EABRERHIEDE S EATENE, BB COKEDHEDEDE
RBLEFasnE T,

ZEK

1 9 a0 EBREFEMEBEREZDHTTRY Y E VT,
9 DDTHENRFLARILTELY Ho>TWBETF, X7 —JL/N—|[£ 50 nm,



100
|k 9ree
1412 H

& 80+---- 600012/LH

£ | flik 9itd

< 60 191 2VH

13 - .. 6000 2/LH

s | BHAK AT

X 40 - 112V H

2 20
0 : £

05 10 15 20 25 30
7 (vs. RHE)

M2 KEREEICH TS ERD ON/OFF %184 L - BAEMIC 5 1 5 RS LR,

EA05M D NaCl /KB & (BiEK) pTRELEZERILA )P oL (Ir0,) EEER, #H*H 0.5M D NaCl

HBR (BIEAK) wTHELZ I TEEEM. SHINEL LOEKFPTHEL: 9 TEEER, R

6000 44 2 MEDT — 4,

O Fe ®
O Mo
© Mn
Q@ Co
©Cr
@ zr
OTi
O Nb
O Ni

© FEAL
CI  fExim MERE

ClIF =™ H,O 02

M3 9TAEBEETLERIEY I al—Ya iR,

(a) 216 EDRFTHhoEREINE I TESHEBEET L,

(b) EEBLIN I TASEEET L EOMEESEEY A ~ Co NEREZRES LB EET L&,
BEREICLYVIEROEMEHEEN O LABEL, REBEL R0 I TASEEET L, BHEHINI
o Cr E~ABEHT 22 & ERBRICHERL -,

(c) AR THONERSTBKRTDT / — FRIGEET IV, B A F VISR S NI-RE~DORE
HRAEI N, MIEEEY A PARE L5 E THHET 2BU TR NEEEZBT D 2, BHETRIC
Lo TTFONTBETEEY A b IMERIGER I T,



5¥1) DSA® (Dimensionally Stable Anode)
HEREBRIEYEER, VS EMRIEXCRLFAINITEXERACEEETH 5,

F2) mIvbor—4&6%
52 kD% k. Ho. BIFFRFEN LBRIN D EAREEGE, WHGRE & AERE DA BIMICH E
L. BEIREEZIF2Z LD, MERSICHT 2REEICEND Z EMRESIN TV S,

E3) BEE
BXLFERICICEWT, BRULFERICZFIERIT-DICHE L INIEBIABM L, ERICER
ICBEWTEBETMLERISHEITYS 5 &£ T ICHBRBEBROBL L DE, BEEIFEFNITENIET L
F—FAMENRWNE IND,

T4) BRMEBSTFENEE
VIBEBUNDNRIA =R RBE L BVWE—RBHEZH oA LHITV., TOBEZHEIRT 5L
RIRFEMEERZERFTEICL > TKRO, TNEZAVTER - KEBELAQFHANFI IaLb—Y 3
VAT O Fik.

E5) HHTHR
KRB ZEZITERETHRORDY (LB NZTTHR, INERNTEZ LT, BLTUIL AW
TR DIBILER <,

FERR(E. ST = EA%F (JPMIPR2115), AR ARAMREME. ABRERARIREME. BHF
BICLAMER 70 2 b (JP21H02037, JP21H00153, JP21H00140), JACI NzsttEEAFL 54T
HERH S - FCEEMMRERER T v 77 v 78, XRFEERXEXRTF /T /AP—T 7y b7 =
— LR A IS S8R 77 v b 7 + — L (Grant Number: JPMXP09A20NMO0013), EitKF&
B EHRR AR RA TR~ 2 —HRER (Proposal No. 202211-CRKEQ-0002), HPCI FF
w5eiRE (hp210096) D—IRE L CEBEINE L7,

[ %] Durable high-entropy non-noble metal anodes for neutral seawater electrolysis
CBKRCIHAkDOH 2ELTY PAC—REET / — 1)
[Z#%] Fumiya Shiokawa, Aimi Asilah Haji Tajuddin, Tatsuhiko Ohto, Yue Yu, Takeshi Fujita,
Hisanori Tanimoto, Zeyu Xi, Samuel Jeong, Yoshikazu Ito
[38#i55] Chemical Engineering Journal
(B A] 202351289 H
[DOI] 10.1016/j.cej.2023.147862

| mabtn |

[(AFICEET B 2 &]
FERE— (WS LLad)
FORAPHBYER AR
Tel: 029-853-5247

E-mail: ito.yoshikazu.ga@u.tsukuba.ac.jp




URL: https://www.u.tsukuba.ac.jp/~ito.yoshikazu.ga/index.html

(B Ial—>avicBEesaae]

KR EE (3BL 7:202)

ZEERFRFRTEMER HEHUR

Tel: 052-789-3841

E-mail: ohto@nagoya-u.jp

URL: https://profs.provost.nagoya-u.ac.jp/html/100012642 ja.html

(it - 3REICEET B 2 &)
NN TN
TEL: 029-853-2040

E-mail: kohositu@un.tsukuba.ac.jp

LEHERFPLHR
TEL : 052-558-9735

E-mail : nu_research@t.mail.nagoya-u.ac.jp

SA TRERF LR
Tel : 0887-53-1080

E-mail : kouhou@ml.kochi-tech.ac.jp



