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EEEE One-step synthesis of high—entropy FeCoNiMoV oxide for Ampere-level

seawater oxidation

RERE BhRIT K Feng Changrui + Zhou Yifan - Yang Ziyuan -
Zou Lina - Abudula Abuliti = Guan Guoqing
&5 BAETARY: BES/MAEIR e-mails: guanChirosaki-u. ac. jp/

abuliti@hirosaki-u.ac. jp, TEL : 0172-39-3174/0172-39-3719
SEYA b+ FrizZe L

REEORA V F<—fMEIT>

The achievement of highly effective seawater splitting is still at the mercy of sluggish oxygen evolution
reaction (OER) dynamics and the existed competitive chlorine evolution reaction (CER). Unlike
conventional metal compounds, high-entropy materials (HEMs) usually exhibit excellent physicochemical
stability and unique catalytic activity that is promising for seawater electrolysis. In this study, it is

considered that Vanadium (V) as a
One step

multivalent metal element could be used
In-situ growth

A to adjust the electronic and crystal
Ni foam FeCoNiMoVO/NF

F
[

structure of HEMs and the introduction
of V can narrow the bandgap between

valence band and conduction band,

thereby enhancing the intensity of

Fig 1. Synthesis process of high-entropy FeCoNiMoVO/NF. density of states (DOS) near Fermi level

to extremely promote OER process. Based on the above perspectives, our group synthesized a high-entropy
FeCoNiMoVO based electrode through one-step hydrothermal reaction (Fig. 1).

It is found that the introduction of V can change the morphology to a three-dimensional microflower-

shape, and the generated petal-like nanosheets can enlarge surface area to provide more active sites. Besides,

the spaces between the nanosheets can facilitate mass transfer and are conducive to improving the catalytic

performance. In addition, the multivalent state of V allows it to flexibly adjust the electronic structure,

o . 800 4
thereby  optimizing the catalytic —— 1M KOH (a) (b) < 1M KOH+Seawater
—— 1M KOH+0.5M NaCl + 1M KOH+0.5M NaCl
performance of the high-entropy oxide < 8007 —MKoHsseawater 3 A
P e I e

catalyst. As a result, extremely low e e e

overpotentials of 216 and 236 mV were

Potential (V vs RHE)
- N

Current density (mA cm™?)

required at 10 mA cm? in alkaline water

0
1.0 1.2 14 16 1.8 2.0 22 24 0 20 40 60 80 100

and natural seawater, respectively (Fig. SR (Y RREE) s
otentia Vs ime

2a). In particular, this catalyst shows Fig 2. (a)OER activity and (b) long-term stability in different
long-time stability for continuous 100 h electrolytes.

OER even at the Ampere-level current density of 1 A cm™ in alkaline natural seawater (Fig. 2b). This study
provides a good way for the development of high-entropy catalyst applied to large-scale seawater

electrolysis.
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A= One-Step Synthesis of Scalable Reduced Graphene Oxide for
Application in Flexible Transparent Conductive Films and
Supercapacitor Electrodes
RRE FRRE K2 RIE R M KR Yao Fangbo - . E—
FERFRE R FRIMHER ER EE
=g BEXRFAERERTAZER A &—
e-mail: kong.changyi@shizuoka. ac. jp, TEL : 053-478-1174
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1. J. Ma, Y. Yamamoto, C. Su, S. Badhulika, C. Fukuhara, C.Y.

Kong, Electrochimica Acta, 386 (2021) 138439.

2. F. Yao, W. Li, S. Khainunni, J. Ma, C. Fukuhara, C.Y. Kong,
ACS Applied Materials & Interfaces, 15 (2023) 42424.
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e-mail: shimojo.kojiro@jaea. go. jp, TEL : 070-1189-5812

B#EZY4 b | K. Shimojo et al., Anal. Sci., Vol. 36, pp. 1435-1437 (2020).

AEEDORA Y F<—fEEIT>

(Ex]

T 7 2T T 5-99(PTe) TR F i BT R FECEREGY 21.1 TE)TH Y . 20U R P Punbi
DENZ Lo THERT 5, ZOIERITH 6% & m< . REICEHE I PTc DAy X UL
3% DBRBE~OFENHEE STV D,

—J5, PMTe T 6 REEICTH Y . yROBEIIHT D720, BEIEFEO 5 The b FIIH
HENRZ W IEHETH D, LL, FEHOEI D LHENRARETH L0, ERBSET
T IZJFENTH B PMo 7B T Z oyl LT 2 0ERH 5,

(&8 ERHE ]

& JE DSy BEENNEL AT D 1 Ol %ﬁ%ﬁ%ﬁ%éo:@&ﬁi%&@@ié@EmVﬁu
DAL 2 DOIRMMICIE T 2WEBBBE 2 A Lo cd 5, HlxiX, #Y
IR 2 S A REAE (R IC8BA A 2 e KIRiR eSS e 5 &, i shic<
WA IR A A ATKERIRPITER D . il S0 W R A A D B A BRI A B I R
BEISEDLZENTED, LL, PTeld3KERT CTAF Y 7 =42 (PTc0s ) & L THRER
IR LTS 6, I A OB B4 2 BFZeli M e T 7,

[(RRAE DB R]

B Ceblin., - Cabtr 9TcO, DE=hFEHMMH
100

o vafg HONTA

;\ 80
CH17 o ,l\l/c gHi7 § 50 -
CeHir B A
we =L a4
= ) o 20
e ) (@) 0
Jk48 @) 01 2 3 4 5 6 7

pH
@© PTeOs I @mWW il Z A 28R ~F A7 Fr=r Vv s U7 I FRIELAL
F(HONTA) % BAZE L 7=,
© HONTA 1% pH 1.0~2.5 O#iH T PTcO4 & mh =i TE 2 2 L 2 Iz Lz,
@ AHAEICHIE S 7z PTcO4T it{ﬂ‘@k‘lﬁﬁﬁ%ﬂﬂu\é T & TR ATRE T, HliH Al
T2 L7, ROFMBIZHEDIRLBRHHATESZ 2B LN L,



k2 — 8 2024.3.18~20 {LFIFRE 89 F£=/IChES 2024 X BEEE)

HEES H308 (2024 £ 3 A 20 B H=15; 11:20~11:40)

HEEE Inducible transgene expression using RNA aptamer-mediated gene

activation systems

REKE NINKEFERZRE TFH R Zheng Feiyang - ii5& {£# - EF IF&E

&%k AMKFEXRERIEHRTE R LF EE
e-mail: kamihira@chem-eng. kyushu-u. ac. jp, TEL : 092—802—2743

SEZYA b - ACS Synth. Biol. Vol. 13, pp. 230~241 (2024)
* https://doi.org/10.1021/acssynbio.3c00472

AREEDOKRA > F<—fEMEIT>
(RNA 7 72 7 —#AL S BERECFRE X T LOFHRE)

[E]] BEFRB AT AT, AN AEIELEGE EiEEE, 86 FaER SIDA
SHWHRTWD, BRAEMTT 7' r—FIC K 0 xR BIEE L S AT DB ST
BY . WERQB PRGN X Do RS S TnD, ZLHEDT AT A
AN A FEHS ORLE 2 2 S QRSO R B R FIRIREAN O 328 e ERBIFFE
TW5, ABFETIEL, RNA 7 72 <—Lxhibhd 2 a— M o XV EOMEERZFIH LT
HREIEMEL S AT ADBF Z 1T o T,

[BE=] sl MR I 1T 5 RNA BB TR BLORW A A 1 v 7 L DITRHLT 5
7o, B TFHEMES BB IR S & | BR - RBAFIET 572D RNA 2 A F
DEAFE ATV, RNA 7 7 & ~ — BB E 15 L (RAMGA) T AT L EAfHT72 (K1),
2 OO RNAFEA RAA % DNAFEA R AA  E T EFE K A A v LA S 72, DNA
FEA RAA L E RNASEG AL Vv aET0MA Y v X7 B, B rRIla=y MIHEAT
TOM, ENEEMLT D2 LT TERY, W, FTUAT I TFAN—Z—L RNA G R
A U EEDS ) —HOHSITEBFRELZERETE 50, BEFREIT= Y MIEH
ATER, WHDORNAFEAS RAA %Y 77— 95 RNA b U A—(X, DNAFES RAA
YERNTURT I TFR=F—DOfEEERE L, BEFRBELAFET S, AR TIE, RNA

vy T HOREGS v (MCP-TA)
IR EIEIAANR Y B — Kk Trigger RNA MCP—P65—HSF1
T

L., WHLEMRIZI T
Dk % 7R FESH O RNA D%
HURREE 2 31l L 7=, £ D
FE AL RAMGA H3JEWNZ A
FIv I Ly UREOE
R RNA B — L LT
BEBET B ATREMED RIS X ) £l
oo A% OREIEED TS
HrE LN, 1. RNA7 FA7— 5B IR FE ML (RAMGA) Y AT LDHE

/7 Transcription
activation
GFP POODIT

‘Transcription ON

%

2 M,‘



k2 —9 2024.3.18~20 {LFIFRE 89 F£=/IChES 2024 X BEEE)

EEES H309 (2024 £3 A 208 H=%i5 11:40~12:00)
HEEE Metabolic profiling of monoclonal antibody producing CHL-YN

cells in fed-batch operation
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Sukwattananipaat Puriwat - |UEF-BIL &F - K @#FE
=g KR KRFXRZRIFHAER KK @E

e-mail: omasa@bio. eng. osaka—-u. ac. jp, TEL : 06-6879-7938

SEYA b - Yamano-Adachi, N. et a/., Scientific Reports, 10:17612(20).

- AMED THAEAMMESRZ Y — N3 25 25 ORIFESAT) 22 7 [HUikESE
O RGEZ EFE DML A BRZE © T E TORFHE TH 2 5 CHL-YN #ifd )
https://www.amed.go.jp/news/topics/20230517.html
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FEEHR RAOANTVIZEHEREICHE L HEORMER S ICBET 5 RIERENT

HRE LEXRFERFRAERET REEHMER e B FEE BE -
Mohammadreza Shirzadi - &2 H# - 2H EHiE

&%k LEEXRERLRELEIREZHER AH
e-mail: ishigami@hiroshima-u. ac. jp, TEL : 082-424-7853

SEYH A ;| AIChE Journal, 18286 (BIfEA L T A o CHB#)
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e-mail: htakiyam@cc. tuat. ac. jp, TEL : 042-388-7480

SEZYA b + Powder Technology, Vol.433, 119277 (2024)

+ Industrial & Engineering Chemistry Research, Vol. 61, pp. 10117-10123
(2022)
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EEEE Measurements and Correlation of Diffusivities for Zirconium

Acetylacetonate in Pressurized Fluids
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Y. Fu, G. Cai, T. Funazukuri, C. Y. Kong, Diffusion coefficients
of zirconium (IV) acetylacetonate: Measurements and correlation
in both pressurized liquid and supercritical fluid, Journal of
Molecular Liquids, 397 (2024) 124149.
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EEER A Multi—-timescale Data—driven Reduced Order Model for Fast

Predictive Eulerian-Lagrangian Simulations
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SEYA k * “On Fostering Predictions in Data-driven Reduced Order Model for Eulerian-

Lagrangian Simulations: Decision of Sufficient Training Data” J. Chem. Eng.
Japan, (2024) 4&# T /&, https://doi.org/10.1080/00219592.2024.2316155
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