%%%% AMPRE () WAMIART TATz7m112

University of Tulkuba KOCHI UNIVERSITY OF TECHNOLOGY
2023 7811 R
REBRERA
ELKFEATEKT
BAENIIKEEASHMIRKE
URFEANRREIKRE

BESTREHMA LI-SFET IV H U KERE % R

H—FKrZa— 7 NVHEORRLEHEICE, KEBAERBORELIRIE X EA, KRIFKOERS
BTHEOoNE A, BEAVOLATLIMEICRFL TRELESEFELATVET, H4 13, BEE
REFSETRMAEFVRLTBEZE LV EEEKERMEZFEAFELE L,

BENRTAOHHELRNENMIE LA —FR =2 — FFVHEOEROEHICIE. LAHEE
DHARDEREITTEL, KIFKRBCRANREL L TERLBERBETRALF — 23R L <
ALATIhERY ZEA, £7-. BERREIRLX—ZHHL TKk2ERSHE KER) LTHELND
k& (U —rkKR) OFERAL, RRAFEZERT 2 LTEETY, KEREZWRI TS HIC B
RRERNERET 2BEMHEHLSAVONE T, RER, VWTZVLRAIITLDL S BHELTE
ik EEEHI/BEMBEICERINTVLETD, RLOHDZHHENICKESETLLEHICEZ, &V
IBRERENEETRMAETREZMALA, HLVLVEBMEMHORAELIFATRTY,

INETIKFRARIN—TIE, TOL5LHLVEEMBEME L LIREDHIMEL LT, B
BERENVEELTFTVRETMED L | 1 0HEMILTEBR I NI ZEEEFHILFT VR (r-BS) OEHER
ELTEXLT, KAARTIE, r-BSZL— MROKRFZETHZ777zF/7L—+ (GNP) LEE
ftL7=. r-BS+G OERKICEKIMML E L7, ZD r-BS+G % 7 A Y KBKRHR TOKEROEBRLIEM
e LTAHAWEEZA, BERERDICH L THEVWMBEEDIFOoNE L1, r-BS+G DOftiEiEE%E
IoICAMESEB I LT, RANLS Y -V KRBERE~NDICAVBAFINE T,

| WRHEE |
FURKFHIRYE

R B 2R
BRI AR

B RE
ERET A

LA BBR D




EE
BENRAZADHEHEEBINEIIE L -H—R Y 22— b LHEOERDHICIE. LEBED
FIAXROERZIT TR, KEBARBECEANRERETERL-BEAREI LT 2RI LAAL
BIFAULZRY FH A, IHIC, BEABEI AT —ZFHAL TkZEADH OKER) §5628THELN
pKE (FV—2ikEK) OFRBEETT, —BNIC, KEBROKCREIZ. RIDICZLLOBHBEHZE
ERGLEX A (OER) ’C\“H%i VEJT, Do, KEBZMNERLITH> 720121 OER Z{2ET 5 E
BEEA ME T, TRTE. RN T LAY T LE WS HSTEMAEERMEDNTLE
ToL#L\ﬁittﬁu—/miwﬁ%t%&wtwki\ﬁ@éﬁzﬁ%%?%ﬁﬁkiﬂ%@ﬁ%
%W%Lt\%tm%ﬁwﬁﬁﬁﬁgTﬁ KRR N—TIEINETIC, TDE DL WAEIZA S
BEMOHIYMEL LT EBEBERENEERTECHLRVREHMEN 1 1 OEMEETERINZ 2
am@%%%?%%?@%hﬁ$7%(h%)@éﬁ%ﬁ%bf%ibt(LMaeCMmAJWDO

| HIEREE RE

FARTIE, rBSEY— MRORETHZI 77>+ / 7L—F (GNP) & #EA L7 r-BS+G %
AR L. I, HlRD OER D CHREEE A RTMED—2TH 2 _BL/LT =7 L (RO, £
VH, BEETHBIEEZRVWLELE LT,

r-BS+G &R A EAR 1)L Ed, T&/ —ILshTr-BS & GNP #EEHL2 (-BS : GNP =
1:2) DEIETREEL, BEEE 1 BFEBE L TH2ICEBBRLI-OLICEET 2L, r-BS+G A ELNE
T, r-BS+G I T 2 EBBEFBEME (K 1(b) LT X ALF—HEE X RONICL TR Y 7R (K
1(c)) mH. r-BSHA GNP ICEBFENTWA I e D LTz, ZOESEAREF 744 3D N4
VR—ERETT Ty —h—Ry (7R RiK%R) BEBEICEE - 82/&T 5 2 & CEEMEZER L.
YT ZRA—=THRILEZ A bY— (LSV) #2 2k, ZTOHREATFML E L7 (K1(d). 1 mol/LIZFHE
B FKBAE DY T LACERFTO OER M EEZAE L7 & 2 A, r-BS+G 13, B0 EE (r-BS, GNP
BLUPRUO, DEME) ICURNTEWEM TERZENMEMLBO TWE LT, £/, BE&EY v 774 X7
BEEY #BWEANETL, BREEDORERA OFR THB 2R L £ L7, £>T. SELE®
ﬁtt@TrB&be%%ﬁéﬁﬁ WEEZET, 51T, 1.20-1.53V 0EMOB% 500 Elig Y

WL LSV XF v > LB THBERBEOBMKFEICEAN RN &N n, r-BS+G A& YR LFIATR]
B CTH D Z LN ENDONFE L (K 1(e), THIT, XF v UEEOARNIT T 2 X RET.
T UBEL X IRAEBEFOACEEETFEMEOHRER» o, ERMEORL A EARE VRN LS
DY E L7zo UEA D, r-BS+G X, MRD RuO, A ED OER i/ EMEZ B 257= 57 I A UKE
FRRAOEEAEE LTEETHLIEZEZAONET,

| smoEE |

AR TIT>T-B—REBHEEY [CL2BTH S, r-BS OBERFRIBLI CHEEEARIRL TWE D
EDNTRBRENTWET, 5B E S0, MEEUERUERIGA D Z X LEEBIICHASHICL, K YSWE
MHee A B L-BBAEM R ORI ETWEET T, NICK Y ERANAS Y — v kERLEEE
DEREFECICHBICERT 22 & AFINET,




(‘ r-BS +G

—BS GNP

) («

BERIFE

(b)

R S S
@ . .
GNE +-BS+G
40 Ru0, 40 £-BS+G after 500 CV cycles
,“.“\ r-BS NE
g 30 RS O 304
<
< E
= 20 204
ﬁé 10 - / e 10 4
i D
]EW / lE 0 -
. = -
0 11 12 13 14 15 16 L7 18 0 11 12 13 14 15 1.6 17 18
RF Y 4L (Vvs. RHE) RF ¥ %I (Vvs. RHE)

M1 AEROBR

(a) r-BS+G HHOFHSE, r-BS+G O (b)EBEFRHMER L. (o) THRAF —DEE X FHKICL D
THETY T (U ZTRA—TRLEY AR U= (LSV) I 2BRBEOBEE, ()77 v
—H—RYBBIZHLT, 1.2-1.53V DR *F v > % 500 Ef7 5 i TO r-BS+G HAHIN T 2 BRBE
D BAKTF M,

F1) F7aFv
DuPont A HAFKE L7/ X—7ILFRARANLKVBARYY—D—2, T b7 7U0FATF L EN=TILF
A7 YL RLVKRZWNEZLN T =T A LR DEEBEW, A F U EEWEZFHONA 2 — (FEEF) &L
TIEIERBRMEFENARICERAING,

T2) UZTRA—=TFHRILErA MY — (LSV)
Mg 2EMZ—EDRETEIL ST S Z & T, BREMEDMEREZ FMT 5 7DD E,

E3) [EERY v ITF 4 R EM
RENCT 4 R7ROEBE, ZOIMUICELER S Y Y ITROBEBE ZNENEE L -EREE, 7



4 RV BB TRNDERD OER ICHKL TWAIHE, YV IEBRTT 1 RVBKROBES FHARTS
NCY Y ZICERDAND, VT ETARIDN—REL>TEET S LT, EBREBDOT 4 X7
BRAD OER ICHEKT 20 0T d 2 EKBRF A,

x4) F-REEHE
MEEEBRT ITEDRFESLEREER T 2RTFEEOEREDL LIC, EFHFICEICAHER
ERERICBRCZ LT, MEOBEFHSE T 2 ERTF L

[ 4] Boron monosulfide as an electrocatalyst for the oxygen evolution reaction.
(BERE RIS D EBAE L L TOFLT 7 3R)

[EE4] LinghuiLi (313%X) , Satoshi Hagiwara (3% X) , Cheng Jiang (7 —~ > IRKZ) , Haruki
Kusaka (BRi&K) , Norinobu, Watanabe (3Rj%:X) , Takeshi Fujita (&%1LZ&K) , Fumiaki
Kuroda (3038 K) , Akiyasu Yamamoto (BERAEZ T k) , Masashi, Miyakawa (NIMS) , Takashi
Taniguchi (NIMS) , Hideo Hosono (NIMS, EETX) , Minoru Otani (5f%K) , Takahiro
Kondo (SR, EALK)

[48#i55] Chemical Engineering Journal

(88 8] 202347 A 8 H

[DOI] 10.1016/j.cej.2023.144489

| mabtk |
[(#AZRICET 25 2 &)
W WIsh (ZAES =2h05)
FREARTE HOEMER R
TEL: 029-853-5934
Email: takahiro@ims.tsukuba.ac.jp
URL: https://www.ims.tsukuba.ac.jp/~kondo_lab/

[(Butf - 3REICEET B 2 &)
FRKFLERE
TEL: 029-853-2040

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

S TRERF LR
TEL: 0887-53-1080

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

ESNY- M NS Y Y e TN
TEL: 042-367-5930
E-mail: koho2@cc.tuat.ac.jp



