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Figure 1. Structure of Co"(Ch) and Co" porphyrins
used for electrochemical H202 oxidation.
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Figure 2. (a) /I-V and (b) /-P curves of HPFCs
with CP electrodes modified with
co"(Ch) (i, red), Co"(OEP) (ii, blue),
Co'(TPP) (iii, green) or Co'"(TFPP)
(iv, purple) surpported on CNTs and
Fe's[Co"(CN)s]2/CNTs (ii, red) as anodes
and cathodes, respectively. Performance
tests were conducted in an aqueous
solution of HCIO4 (pH 1.0) containing
NaCl (1.0 M) and H202 (0.30 M).
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Figure 3. Structures of (a) Coo.DNCH and (b)
[(FeCl)2(DNCH)]

I, 2 >0 Fe =& ¢e [ (FeCl):(DNCH) ]
Z bt [Ru(bpy)s]® & M Al 1,3-2 A
F2-7 U —)1-23-U b Ka-1H-X Y [d]
A IXY =L (BIH) Z#ExAlE LTT &k
= MUV OKIBEEIER TR 2 B LT
LTACOMAERML, £ ORI T 157
[EZEE L7z (BFFEEERR 1),

W 2023 4 OB FE AR

RS (&)

(1) K. Hashimoto, T. Nakazono, Y. Yamada
“High Power Density of a Hydrogen
Peroxide Fuel Cell Using Cobalt Chlorin
Complex Supported on Carbon Nanotubes as
a Noncorrosive Anode” Inorg. Chem. 2024,
63, 1347-1355.

(2) M. Mukai, S. Hagiwara, R. Tanaka, H.
Tabe, T. Nakazono, Y. Yamada “Selective



3)

“)

)

NS
RONY s

(M

Crystallization of Linkage Isomers,
[Rh"(NCS)(SCN)s]* and [Rh"™(SCN),]*, to
Investigate Structural Trans Influence and
Thermal Stability” Inorg. Chem. 2023, 62,
18098-18107.

R. Takada, T. Nakazono, T. Nishimura,
T. Shiga, M. Nihei, Y. Yamada, T Wada
“Electrochemical hydrogen evolution
reaction catalysed by a dinuclear cobalt
complex with doubly N-confused
hexaphyrin” Sustainable Energy Fuels 2023,
7, 3603-3608.

T. Nakazono, D. Sugawara, T. Ito, Y.
Yamada, T. Wada “Photochemical CO»
Reduction to CO Catalyzed by a Doubly
N-Confused Hexaphyrin Dinuclear Iron
Complex” Chem. Lett. 2023, 52, 481-484

Y. Kumagai, R. Takabe, T. Nakazono, M.
Shoji, H. Isobe, K. Yamaguchi, T. Misawa-
Suzuki, H. Nagao T. Wada “Water oxidation
utilizing a ruthenium complex featuring a
phenolic moiety inspired by the oxygen-
evolving centre (OEC) of photosystem 1I”
Sustainable Energy Fuels 2024, 8, 905-913

R ZER DKOBRGEOS 2 bl 5 284
A JESEAR ) L (Catalysts and Catalysis)
65 % 6 7, 2023, 366, filfitiEes

21



QMEFERIEEWRE T IV —T (TEHEF
/Division of Catalytic Organic Chemistry

W 2023 FFEEREAE

(MEZZ) HATIERM - (BR{T3ERT) Alexander
Guzman,” B Z #i /T (FeAEBI 20 AR A
/[ I %5, Siddiki Sheikh Mohammad Abdul
Hakim,”Shim Jooyoung (#f %% &) /)8 <fF i
SR T TR (2023/4~9) (BFFEME)
& M At A B T AR R AR A
+ (EBM) SR (LPFEs -
TRTRRR) BB HhA  tmEE A MR
R (2023/10~) (LD Fkilk—
FIE A (EHI¥EF4) Tzu-Ming Lin ([E57
BIERT)

W 2023 fFEEOE) X

Feamii & L CESHN &, FHEB#EE L
TR 2, BFEfiife & L CRBEET 1%,
FHEME L L TCHRBERERTFEZ4 NG, F
fE:Bh# & L T Siddiki Sheikh Mohammad Abdul
Hakim % . #FZeffite & U CREAKE, #ER
x5 Aoz, WFREEREZz%x 7=, £
7o, LSRR - AR 1 F4E L LT
MRS, T80 4 4R & L TRRILR—, 52
BEAN 4 HCRBS N, 6 HlZiX, 7L
A Y Y —RA%4T->7= (NEDO ZFtF ¥ [CO:
MOORY B —ARF— N F—L—BHT
2 ZADORFE ] BRI, EHETEL LT
Tzu-Ming Lin 28 7 H 725 9 HIZ T THF9E=

22

WZFTE Lo, &5, LFEusekt - HLaiy
MR LA L LTEFEN, 10 HITHE=
ICEJE S a7z, 2024 4R 3 HICETF MR, @
M AT LR A BT L, REMEE
~EEE L 7o, E 7o FRERERD O Alexander
Guzman 725 18J% U, AIST (PEZEEAHR G5
A1) TR L7e, ReEBIZ D Shim Jooyoung
HIBRME L 72,

WFFE L UCid, el 38 28 #a FH [ s frk
Tak AORRKE. TT AT v 7 BT
T RADBHIE, N A A~ A OBRAFE, 7 7
A7 XAV R AR O B3 A 2
Too HRIC. ZRRCGIRFE OEHICE T 2458 &
A G AZEHIT B D TIRIC BN T R
PFLNTZDOT, ITICHmET 5,

T
SE

AT SERR
1. ALK O BRI R E T DY Ry

PEZBI9 2058

CO: Z W& L BUG S % [ il 7" o &
ZDOBAFEITIT, Fox BER LT 2 [FE A fib
BTh ot ) v (Ce0:) KIZWAE
L7z CO: DR AEIRRED R, W A& CO: DX
ICEZ LN T L2 IFEETH L, €
Z T, in-situ FTIR #I7E 2 FW T, CeO: # i
TOCOWamZEEZ M LT, CO13ES
(2 CeO: RMENTWAETE, KRR EFF L~V
D CO: & JE T 5 0.04% CO/He & Hl T
b WERMICRETE LI LE2BLENITL
2o B T, KR CO: DRI ] T &
b, CO WAEMITIEIZ 4 DD —HR3r— ME
(Hydrogen, bidentate, monodentate, polydentate)
ThHrZ EBHLMIT LT,

IKFERIAFTD CeO: K iH TD CO2 WAE %
B BT L7, KK DOIAFIZ LY CeO: L
? Hydrogen carbonate W 75 fl D &' — 7 [FiH 5
L 7=, — 7. Bidentate carbonate W% 75 f |3 kb
B TENAFAE LT, KREKIEAFIT LY COy



W& BN 125128452 &%, FTIR &
OMS BB Lz, —J7, HEElo
FEmEE 2 A9 D Zr0. Tk, KEKILTFEIC
£V CO WA BN LTz, > T, CeO
TR N CO. B IZHMTH D =
EE BT LT (4ppl Catal. B, 2024, 343,
123538)

5'_@ (005° o 14
23 0.12 w ST 0.04% CO.
0.04% CO, gg - +wate:vapzor
o=
ooo *% O
el s} 8%
©

0.04% CO, "'

0
i COZ + water vapor

Water

(X H o 9
\é-,(o\c(o O © o) ‘Cc’é‘c Q‘ o&’o °.'.°:‘a/ g

Cahe, o G, « o i o 5 0 B0 ;s o SN © o

CeO,

2. A A~ AOEHUTA 272 B AR O B
s

NA F v A IME— O A ATRE R A B IR R
RTHY, A I~ A JONA F~ AGHER
2™ B DAL b G AT 00 BA 98 13 B E 2R P 58
T Lo TS, Fox OWZET N—TT
X, ZHE TS A~ ADEBIH B 2R [E R
L DFFE 21T > TE TN D, Al NS4 F
~ AHROBEEFMETHL A Y YV ILE R
LR ~—FECTH DA —, b A—L
Z BRI A R AT RE 72 [ R AR BE D BH S 217 -
77

Bz 2p & BRI 2 BT L 7oA, vy
U L) HICHE SR (R/SIO: fil:
BE) AMTEME, RPMEOE S S LT [E ik
chrZ xR L, VA—LE R
F—V % B58% DINHFETHLZ LN TE, &
7o, BEO A M bR I TEH Y EIfR
fibfit & U Tl AR m < FEFITHE R TH D,
IHIZ, ZNa—ARY)LE =L EDN
A A~ AHRK COLEW LV & R T
RECTH Y, £/2. VA—, FUAF—LD
WEHLEWNZ EEZHLNI L, 2T LY

AV Y NE RS OEW IV — S OENLE & e
B LT, AWFFRITZDA X7 FOFEE D
D HEFED Cover picture (2838 HH &7z, (Catal.
Sci. Technol., 2024, 14, 3001-3006)

58% total yields of diols and triols
HO Diols Triols

H

z 0, i A oH
(0 BEa _p S et
0~ =~/ Hydrogenolysis OH

H %H kol Gl + Linear C4-C6
| - Linear C2-C6 +
sosorbide + Cyclic C6

Cyclic C5-C6

W 2023 4 HE DFFEERS

RS (T TR

(1) P. Chen, W. Onodera, M. Akatsuka, Y. Kita,
M. Tamura, “Hydrogenolysis of isosorbide
to diols and triols over a heterogeneous SiO»-
supported Rh catalyst”, Catal. Sci. Technol.
2024, 14, 3001-3006.

(2) M. Akatsuka, A. Nakayama, M. Tamura,
“Adsorption behavior of atmospheric CO>
with/without water vapor on CeO> surface”,
Appl. Catalysis B: Environmental, 2024,
343, 123538.

(3) R. Fujii, M. Yabushita, D. Asada, M. Tamura,
Y. Nakagawa, A. Takahashi, A. Nakayama,
K. Tomishige, “Continuous Flow Synthesis
of 2-Imidazolidinone from Ethylenediamine
Carbamate in Ethylenediamine Solvent over
the CeO; Catalyst Insights into Catalysis and
Deactivation”, ACS Catal., 2023, 13, 1562-
1573.

(4) Y. Gu, M. Tamura, Y. Nakagawa, E. Ando,
K. Tomishige, “Effect of flue gas impurities
in carbon dioxide from power plants in the
synthesis of isopropyl N-phenylcarbamate
from CO., aniline, and 2-propanol using
CeO: and 2-cyanopyridine”, Catal. Today,
2023, 410, 19-35.

TRFIL - FERN.

(1) HEFIEHM, EEE— H—- K¥—F
NA Ty R A N OREEE & il
BOG~DISH | i, 2024, 66, 105-110

23



(2) HAEM, Bt v itz fuviz
T ERFE L A=A DL DR F—
RFEr—h G ~T VT VAT —,
2023, 23, 31-35.

(3) EHEE—, HAMNEM, MEVKERY I —
AR — MO BILIRFE A — N NHO
iy SRl o, 2023, 72, 14-16.

05/ T T - [ERR

() HATIES, T ZERAERFED D OEER Y
A =R A — FERUTA D727 v 2
OBIFE L, HI3RIEEEFES SR
F—@RAK ~SDGs IZE WY 2 #57 1
Bt~ 202345 H 17 B (FBF5E)

(2) HWAIEM, [ ZEefb kR O rEE
~EFEIEEIN S T T ATy 7 H R~
NIRO & X F— W AR Rk PE 3 70 B o
TEFEFE BRE - =X —408F) &3
F—. 2023425 H 23 A (RFFelEE, A
Y IA4Y)

(3) Masazumi Tamura, “Development of
heterogeneous catalysts for CO: conversion
to polymers”, XX ICCDU (The 20th
International Conference on Carbon Dioxide
Utilization), 2023 4 6 H 28 H (Keynote
Lecture)

(4) HF IEM, TR KR E A
DB |, SeImEIN 2 3 2 D BT
U =X IS, F = ZAEPE D OH AL
TV L mik R b ATEAI ). 2023
F7H 14 B (EFEHEE)

(5) Masazumi Tamura, “Development of Ru-
based catalysts for hydrogenolysis of plastic
wastes to valuable chemicals”, “5F01 5 &
LFRFHE IR E B O AT
HALSCES 80 JAAE L A E R g, 2023 4
9 H 10 H (Invited Lecture)

(6) AMEM RV ALT 4 RTTAF v
T DT I INT YA T T E R [E
R~ 02 2 ORI 5 72 [Al&E 5y
AEma. 2023 489 J] 27 A (FAfFaRTH)

(7) AMNERM. FF2F 7 DrI LT v
T A T ATH IR E RS DB | |
TN S AR EEAR I TE B A SR Ak

24

T —20234E 11 A 10 B (AR

(8) Masazumi Tamura, “Direct polymerization
of CO: and a,m -diols to polycarbonates over
CeO:s catalyst”, 5th International Symposium
on Porous Materials 2023, 2023.11.23
(Plenary Lecture)

(9) Masazumi Tamura, “Development of
heterogeneous catalysts for hydrogenation
of carboxylic acids”, 8th Asia-Oceania
Conference on Green Sustainable Chemistry
(AOC8-GSC), 2023. 11. 29 (Invited Lecture)

(10) Masazumi Tamura, “Hydrogenation of
the C=C bonds in unsaturated compounds
by Ni-Ir alloy catalysts”, International
Symposium on Catalysis and Fine Chemicals
(C&FC2023), 2023. 12. 5 (Invited Lecture)

(11) AATIERE, T FER{L AR 8 AR By D BLAK
&R HAN 1. 702X % M R 58 S i B I
T X F— ~CCUS BB 1 T~
2024 4E2 A 8 B (FfFak)

W
I

v

<

(1) B HE (LFEER - WE A MR
Bt LR ERAR 2 B42) 2 10 [BlE 4y 1
FET Y = I AN Y g T R
UL CEURITITAF T VYA
TSRS SR RS B R RS ES
HEE



BAT—4%

B D 50 FH. ELEFORRA BNBAED S D
EZERDHRITIFENNFRENTND.

K =
HEL Dl
AMAO, Yutaka

[HZE 5

HE 2013454 H 1 H
AR AR e (BEEIETER) - KB
RF—HANBRFE GEFRFZER)

WEgE=s « NI A gE & o 2 — 1 AP201-
202

WFSE 8 - il - B bE 7w e R A RES
Wb e 7 — I AR Y —
WFFERRE - ISt R X — 2RI Ui g
{bEREE AP - KB R —ild -
PR bR FE & ik & L 7oA A Rk

WFFEHF— U — N ZE{bIR SRR - KRR -
NTIEERL - Jefg{biEsc

FHE 1997 3 A R LR RF B
i B L PR e 2% ) R e T
AL (%) 199743 A BT %
R

W JEE 1997 4F 4 H M EINE AN IRF 73
Wi T I —wFRE

1998 4F 2 A B H b 7 it 22 5 1 Bl i o
A (B JAXA) #F%E8

2001 22 H  KROKRZFPLFE  GEAN
20024 H  KRORFLFH Bh#dz
2007 -4 H  KRORFLFE WA
2013 4 4 A KR TH L KA e o i 74
WA=

201344 A KRS KN TG A 5E
X — v —RIFTE

2015 4F 4 RERMSZRS N TG A 5
TS — TR

2020 52 4 A KRBT RSN DG A RAIT S
s =%

2022 - 4 A KBRANLKRT N TEA R 5t
U= AR (BE)

2011 4F 4 H —2016 42 3 A Bl-AH il iR B
S E DT BT

FalEE): A AR LS IUNSRAGEES (2002-
2003 L), 2004 4F H A L2 TE H A RS
FEITEBH®E, B AR F I 3L
FHE WS (2006~2007 ), fili
o EREEAR T IS HEEE ARFEK (2008
F~HAE), MR H ARG B
(2008~2010 4+), The Asia Pacific Association
of Catalysis Society (APACS) committee (2017
~2023 £F), KFTRLF—He WMEIR=
FITEZER Q017 HJE), AWy PEM -
PETT A EWF e = NFEMSMN 1 R 22 8
2 RB (2017 F~BUE), BARLFR CIP &
BaZE (2017 £~3(E), WHTC2019 7 K
NAY Y —FE (2017~2019 4F), fillE 5
#5123 o] flEER R EITER AR (2019 4F),
International Conference on Carbon Dioxide
Utilization International Scientific Committee
(2019 = ~HME), fBLFRERZRER R
ZHEE (2020~2021 L), il raiids ([
BEAZHEAH Y ) (2020~2021 4F ), HeAbF
SERH (2020~2021 FFHE), AL ik
e - R am R (2020 FE~BIE),
Catalysis Surveys from Asia Editorial board
member (2021 #-£~HIFE), Current Research
in Green and Sustainable Chemistry Editorial
board member (2020 4% & ~ Bl £ ), Carbon
Capture Science & Technology Editor (2021 4
E~BIE), KF= VX —iFamE (2022
fF B ~HBITE), 10th Asian Biological Inorganic

Chemistry Conference Organizing Committee

25



(2021 4-~2022 ), [ESLHFFEREFETE A BT =
FF— - EERPANR OB  HIhZ%E
(2018 #EEE~BUME), AA(LZEETH LA
SCERR (2023 42E), New Journal of Chemistry
Associate Editor Royal Society of Chemistry

(2023 4 FE~BIfE)

THE T

(1) M. Takeuchi, Y. Amao, “An effective
visible-light driven fumarate production from
gaseous CO: and pyruvate by the cationic zinc
porphyrin-based photocatalytic system with
dual biocatalysts”, Dalton Trans., 2024, 53,
418-422. (2) M. Takeuchi, Y. Amao “Visible-
light driven fumarate synthesis from pyruvate
and gaseous CO: with a hybrid system of
photocatalytic NADH regeneration and dual
biocatalysts”, RSC Sustain., 2023, 1, 1874-
1882. (3) Y. Kita, Y. Amao “Visible-light driven
3-hydroxybutyrate production from acetone and
low concentrations of CO2 with the system of
hybridized photocatalytic NADH regeneration
and multi-biocatalysts”, Green Chem., 2023, 25,
2699-2710. (4) Y. Kita, Y. Amao, “Visible-light
driven 3-hydroxybutyrate synthesis from CO; and
acetone with the hybrid system of photocatalytic
NADH regeneration and multi-biocatalysts”,
Chem. Commun., 2022, 58, 11131-11134. (5)
M. Takeuchi, Y. Amao, “Biocatalytic fumarate
synthesis from pyruvate and CO: as a feedstock”,
React. Chem. Eng.,2022,7, 1931-1935.
FANBIROZE 0 1997 4 3 H 5 3 [l S R
LR SCEZE, 1998 4F 7 A 5 5 Bl FLRESE
R LR RERE Y AR Y T ARHE, 1999
f£9 H BAALZFAE 14 1] 25 IR o 8551
f#, 2000 4 12 H HAfL EREKOCEE BCS) H
H, 2001 4F 12 A 559 |l MEIEN B -
KT RV X = HNFFERES, 2004 £ 3 A H

AR 18 8] FHWHARDRIFRGE, 2005
5 AR R SCH R, 2005 4 10 A
Measurement Science and Technology Best Paper
Award 2004, 2007 45 H AR 18 4R ARV 7 o
U PR ZH, 2008 43 H K 19
R AR SRV E 2 E, 2010 4F 8 A &
13 ARG RET A~y 7 MIBRBRBEAFZE -+
thdkdr =2~y 7 RESHFZELERIE, 2015 4F
8 H Outstanding achievement and contribution
to ISAMR2015 Invited Presentation =&, 2017
21 H  Asia-Pacific Congress on Catalysis Best
Oral Presentation 5 &, 2019 45 1 H Fellow
of Royal Society of Chemistry (FRSC) 2 5-

HAS I
b FITH
TAMURA, Masazumi

B4« WEHHR

i 0 20204E4 A 1 H
R s KPP Lt e R B b A R
WACFENA A L5070 (L%
)

e - T8 B B 305

WEFEST B - bl - EIRAEH T v X ARk
L IR

WFERRRE © I bR A OB, N A
T~ AWM DR T T AT U JS il
BEDBAFE /) — « K= A7 VU v o
B

e — U — R o GRS ik N
AF~RSTIAF v S HEERR Bt
UL

T 0 2003 4F 3 A L KB B E AR
2005 4 3 A B KPR FBE L RS RHE
TRRRE T

AL 2012 4R 3 A fEE (L) BUS (Al



=NED)

JERFEE @ 2005 4F- 4 A L EREASHAFE R
2012 4 4 H ALK RSP Lt 7eRt B2
2020 A 4 A KRB SL R Se i 2 Be AN T
A EA e v X — IR

2022 - 4 H KBS SER 5w e e N Tk
B RRgE Y o & — e

2022 210 A KRS KR R7FPE Lrarse st
W% (BUE)

2015 4 10 A —2019 4 3 H  BI R iR B
X &N HFE BT

FrE e s s A AR S
ST AVIMES T TAF 7 VYA T
= ey ey oo oo Ea e X (e 7

I
ey

FRED - MR SREL R (2016—2018)
S ABA b R R AL s e E (2019)
it SRR (2019—) /i PaFme
Z8 (2020—2023) /il SCRE R E B
2 (2019—2021) /OECD 7' 7 A F v 7 O Ff
M ATRET VA HEHEA A (2019—2020)
it v - HEEZR S ZA (2022—)
/P2 Ve AR SSGEREE (2021—)

FHE RIS

(1) M. Tamura, R. Kishi, A. Nakayama, Y.
Nakagawa, J.-y. Hasegawa, K. Tomishige,
Formation of a New, Strongly Basic Nitrogen
Anion by Metal Oxide Modification, J. Am.
Chem. Soc. 2017, 139, 11857-11867. (2) M.
Tamura, N. Yuasa, J. Cao, Y. Nakagawa, K.
Tomishige, Transformation of Sugars to Chiral
Polyols over a Heterogeneous Catalyst, Angew.
Chem. Int. Ed. 2018, 57, 8058-8062. (3) M.
Tamura, K. Tomishige, Scope and Reaction
Mechanism of CeO. -Catalyzed One-Pot Imine
Synthesis from Alcohols and Amines, J. Catal.
2020, 389, 285-296. (4) Y. Nakaji, M. Tamura,
S. Miyaoka, S. Kumagai, M. Tanji, Y. Nakagawa,

T. Yoshioka, K. Tomishige, Low-Temperature
Catalytic Upgrading of Waste Polyolefinic
Plastics into Liquid Fuels and Waxes, Appl.
Catal. B Environ. 2021, 285, 119805. (5) Y. Gu,
M. Tamura, Y. Nakagawa, K. Nakao, K. Suzuki,
K. Tomishige, “Direct synthesis of polycarbonate
diols from atmospheric flow CO: and diols
without using dehydrating agents”, Green Chem.
2021, 23, 5786-5796.

FABIFR O E ¢ 5 108 Bl R RS B
FaEE TRt Vv A X2 ERRE
= MU VKRFBOS & 2 OBREREDT) (2011/9)
/55110 [E AR BER R S B H AN A 2 —RRE
[FT-IR | X % <& @ BRAL W) D BRI I M o 1)
FREOMRAT ) (2012/9) /45 114 [RIflBETam = 4
FRA L —FRE [Cu/CeOs Al % FIV T A
Wi —Rx— b OKFEIZ LD AZ ) — G
Bk (2014/9) /55 21 [8175 42 T 2E A FE 5% 6 B
Mgl U o LR OBRAE - &k O - 1
HRVE 2 TG LI ARA RS | (2015/12)
/%5 31 [ W TR O KRG G THAE T2
btV U LARBED R EE 7Rk - MK M Ot -
EITHBE 2 TR Lo ARG Rk (2017/3) /°F
Fk 28 AR A A IR B TRkt U ¥
LM - M JOWL - BEooieea Fv 7z
i RIS DBR#R 1 (2017/3) /SFRE 30 4 FE R
AT B O SGRR A REREE FRAEH
() — /A=A 7V R EHZ B3
DT (2018/4) /2017 48 J 4 I - 2= 2 fih
B (Rv=—vry 7)) IRfafhis=
MMEEME L O 2 B ORI K E Al
DA% (2018/5) /ZE19EIA TV ¥ =
ke aX® 2B EE T ZRALREN DDA
b B Rl 2 283 5 EARARE 7 = 2 DB
¥ 1 (2020/5) /2020 45 B K PR T N7 K 57 7 S
b5 —BRRC/&AT FAERD TABE - BN T Y >
RARBEDREEE & CO, DAL EAL~DIEH |
(2020/11) /" FRER (RIRASEK) (2023/3).

27



e FE

RINED =L

NAKAZONO, Takashi D -
Wi - d =
ET 2021 4F 11 H 1 H

AR TR (BRI R) - L
ZeRb 1L EpFIEEE

WFEEE @ 2 SAE 237 B

O[S an SR LN (o= N K [t

TFFRRRRE © =o)L — BSOS & il % 4
JE S 1A 0 B 7%

WFEHF— U — N NIDGE R, @ SE AR,
VNOLIEThisway. 3

FRE 2017 4R 3 A JUIN KPR BB L
FHLMELRREE T

AL L ()

TERAE = 2014 - 4 A B AP I B 2 e 1 B 98
g8 (DC1)

2017 4 4 A SLECRF TR B
2021 4 11 A KRBT SERZ AN TEA RFZe &
VB —  RHTERT

2022 - 4 A KRIRASE RPN T gt
vH—  FRTRERT (BIfE)

TESMIFERE - 2016 45 8 A KE (£ U /A M)
TR - AR, SEIMMEs, AR

AN
AN

FE IR

(1) K. Hashimoto, T. Nakazono, Y. Yamada, High
Power Density of a Hydrogen Peroxide Fuel
Cell Using Cobalt Chlorin Complex Supported
on Carbon Nanotubes as a Noncorrosive Anode,
Inorg. Chem., 2024, 63, 1347-1355 (2) R.
Takada, T. Nakazono, T. Nishimura, T. Shiga,
M. Nihei, Y. Yamada, T. Wada, Electrochemical
Hydrogen Evolution Reaction Catalysed by

28

a Dinuclear Cobalt Complex with Doubly
N-confused Hexaphyrin, Sustainable Energy
Fuels, 2023, 7, 3603-3608 (3) T. Nakazono, N.
Amino, R. Matsuda, D. Sugawara, T. Wada, High
Quantum Yield Photochemical Water Oxidation
Using a Water-Soluble Cobalt Phthalocyanine
as a Homogenous Catalyst, Chem. Commun.,
2022, 58, 7674-7677 (4) Photochemical
Water Oxidation Using a Doubly N-Confused
Hexaphyrin Dinuclear Cobalt Complex, T.
Nakazono, T. Wada, Inorg. Chem., 2021, 60,
1284-1288 (5) Highly Efficient and Selective
Photocatalytic CO, Reduction to CO in Water
by a Cobalt Porphyrin Molecular Catalyst, A.
Call, M. Cibian, K. Yamamoto, T. Nakazono, K.
Yamauchi, K. Sakai, ACS' Catal., 2019, 9, 4867-
4874.

R’OIEE
ONL F2DO5
HIGASHI, Masanobu

Wk« R THEHTR
i 0 20194E4 A 1 H
R, A AR AR ST (FHBRAFSER)

e - N TRERFsetE o 2 — AP206
WFFE5y BT« St B sl

WFFERRRE « =)L — 2R L g
bR TTEIL - KFEx 3L F—HlE
e — 0 — R« el - SR - Rk
TR - kTR - NTIEARL - KRR
SRR 2008 23 0 AR R T
WFFERHMES o A T b T B i SRR
T

ATl (%) 2008 4E3 A HEURZ
TR 2008 4F 4 A JbifgsE K2 b gL =2
k¥ — LR

W N

N



2012 4F 4 ] mUES R RF B LoE i 7e R4
¥ —e¥Hu Mg
2012 4F 11 A AR ZFZR T TANFFERY)
Hrr ¥ —{b5FH8 FiEih#
2013 4 4 H RUER R 2 KBt LA a2 R
T3 R—(CE8E B

2019 £ 4 7§ Rk SZ R4 & Se b bt JE ik
M RHEHEEOR

2020 42 4 A KBRS RN LA R 9
Ty — FHEMERR

2022 /- 4 A KRBRASL RSN LA R R
oy — FeTHEEdR (BITE)

FREE) 0 2014 4F TOCATT FEATEE, 2015
F4H~201943 ] MltraHFoER,
2018 4F- 4 4 ~2021 4= 3 H il imE LA,
2020 4F 4 A ~2021 4E 3 H il 2 RN RE R
FE RIS

(1) M. Higashi, T. Toyodome, K. Kano, Y.
Amao “Photoelectrochemical lactate production
from pyruvate via in situ NADH regeneration
over a hybrid system of CdS photoanode and
lactate dehydrogenase”, Electrochimica Acta,
2023, 460, 142590. (2) M. Higashi, 1. Tanaka,
Y. Amao, T. Yoshida “Fabrication of a Stable
CdS Photoanode for Photoelectrochemical CO:
Reduction under Visible-light Irradiation”, New J.
Chem., 2022, 46, 5932-5938. (3) T. Toyodome,
Y. Amao, M. Higashi “Photoelectrochemical
reduction of CO: to formate over a hybrid
system of CulnS: photocathode and formate
dehydrogenase under visible-light irradiation”
New J. Chem., 2021, 45, 14803-14807 (4)
T. Ishibashi, M. Higashi, S. Ikeda, Y. Amao,
“Photoelectrochemical CO, Reduction to
Formate with the Sacrificial Reagent Free System
of Semiconductor Photocatalysts and Formate
Dehydrogenase” ChemCatChem, 2019, 11,
6227-6235. (5) Y. Wang, H. Suzuki, J. Xie, O.

Tomita, D. Martin, M. Higashi, D. Kong, R. Abe,
J. Tang “Mimicking Natural Photosynthesis:
Solar to Renewable H, Fuel Synthesis by
Z-Scheme Water Splitting Systems” Chem.Rev.,
2018, 118, 5201-5241.
EHTRAROZE - 5 10 [FEH L E I AE
JIVEL, 2019 4FEEARIE A SRR E, 2012 4 11
H OB 31 8] A - REDHEER RS B
FHE, 2008 4 A AMLERERICGE BCST H

W
ENVIANN/Eo Rl
FUIII, Ritsuko

W4« WEHER

A 201344 H 1 H
R AR R VX —FaF S (GRS
R)

fFgEsE @ 2 SAE 3 B 236 SR

WFges 8 - B

BFFERRRE - Yo A B DAL, WEEREED
AT T FITHES Lo R O E & e
OfE, a7 A ROFELIER

e —U— R a5 /A R, WiEsE,
AT 7T, hET RV —BE), b2
b, 7mw 7 11

S 02001 4F 3 H BAVE BT R R F BB
WFFERMb 7 RS AR 2 AR AR e T
AL (BE) 2001 4E 3 A BT EBE R

?

HEREE © 1999 4F 4 A H AR IR - Refl 4
728 (DC2, PD) 2002 44 A o %)L ¥ —
BRI v 2 — LR R

2004 4 1 H KBR#PEZERI E 2 — 1l t
IR

2006 4F 4 H KB N7 K FEZ2AF 22 R 45 %
SRS =

29



2010 4 10 H KB ST KA A Seumh 7eiis
R T-HEB=

2011 4F 10 H~2016 4 3 H JST & & A1) T
TARF— B AR (3R
2013 4 4 A KIRH S2 R PG Se im0 petE

e
2020 4 4 H RIHSLRZE N TEERFIE &
v B — B

2022 1F 4 A RIS RS N TIA st
v 2 — B (BE)
TESMIFZEIE 1993 4F 7 A 3¢5 (3 M, 277
AT —R%), 2001 £ 9 HH[E (2 HMF, &
=B AP BRI SERT) , 2002 4F 8 H H1E (10
H I, ER B4 B SERT), 2003 4 10
HAE (G A, 7r U 2R, 200644 1
KE (4, =x2F0 v MRS, 200548
H¥E (48, 77 2Aa—K%), 2006 49
AZEE (5 /M, =7 40—/ FKF)
FRIEE) . AAREYYE TS, ARIeT
A R, EEIrT /A4 FEs, EHE
JeE TR, BARMWAER S, HARE
i, 5T R AR R R TIT R
B (20194), BRI T /A FIFEaaEE
Carotenoid Science fREZE (2005~2011 4)
TE T

(1) S. Seki, T. Nakaniwa, P. Castro-Hartmann,
K. Sader, A. Kawamoto, H. Tanaka, P. Qian, G.
Kurisu, R. Fujii, “Structural insights into blue-
green light utilization by marine green algal light
harvesting complex 11 at 2.78 A”, BBA Advances
2022, 2, 100064. (2) T. H. P. Brotosudarmo,
B. Wittmann, S. Seki, R. Fujii, J. Kdhler,
“Wavelength-Dependent Optical Response of
Single Photosynthetic Antenna Complexes from
Siphonous Green Alga Codium fragile”, J. Phys.
Chem. Lett. 2022, 13, 5226-5231 (3) S. Seki, Y.
Yamano, N. Oka, Y. Kamei, R. Fujii, “Discovery

of a novel siphonaxanthin biosynthetic precursor

30

in Codium fragile that accumulates only by
exposure to blue-green light”, FEBS Lett. 2022,
596, 1544-1555. (4) N. Yamano, T. Mizoguchi,
R. Fujii, “The pH-Dependent Photophysical
Properties of Chlorophyll-c Bound to the Light-
Harvesting Complex from a Diatom, Chaetoceros
calcitrans”, J. Photochem. Photobiol. A:
Chemistry 2018, 358, 379-385. (5) R. Fujii,
N. Yamano, H. Hashimoto, N. Misawa, and K.
Ifuku, “Photoprotection vs. Photoinhibition
of Photosystem II in Transplastomic Lettuce
(Lactuca sativa) Dominantly Accumulating
Astaxanthin”, Plant Cell Physiol. 2016, 58, 1518-
1529.

FANBIGR DO E B — RIR IR T N R 2 MERT
FEE B RIE (FATE] (20154511 A 3 H)

IR BEER

EFOIEL XTE
MATSUBARA, Yasuo

&
W4 - e ‘@.
FEAT 0202344 A 1 H

M AREROSYE (HBIFIER) - KFET X
X —HABR GEEFZER)

WF7E=E « NIDEE R o~ 2 —HF AP203
WFIE5r 8 RO LS - BRULSE - BT -
FHEA L

WFEERE « TR ATRE 72 b= D T2 D D FRAEA]
A E FU N3OS [EtEree—
BRIk R/ XA BOGR DB%E ) TEiEtE
OER &SI 3517 2 BS B O B Em AR
e —U— 8 BRSREEARME - v NV
RB®E) « 1 4 A

PR BUR TR RFPRZR BT A5ER b
SHLI LR BT B R
AL A ()



TWJEE - 2009 4F 4 A HORTRRFRF e BT
FRFER (LB AR

2009 4E 9 A KET IV T U ENIHFIERT
LR =]

2011 4F 11 A AARFEEAMIRBUER & & 28
JHFER GRE)

2014 4210 H FRZJIIREE A58 Reill Bh 2k
2020 £F 9 H RBRTTSLRSE: FREHEHIR

2022 fF 4 H RBRASERY: FREHEAR

2023 5 4 B RBRASNLKT: #edz (BAE)
FRED: PAMEFERRA, MEFRR A,
BERONEENIERREA, 7 A U MR
=B

FHE RIS

(1) Y. Matsubara, “Unified Benchmarking
of Electrocatalysts in Non-innocent Second
Coordination Spheres for CO> Reduction”,
ACS Energy Lett. 2019, 4, 1999-2004. (2)
Y. Matsubara, E. Fujita, M. D. Doherty, J. T.
Muckerman, C. Creutz, “Thermodynamic and
Kinetic Hydricity of Ruthenium(Il) Hydride
Complexes”, J. Am. Chem. Soc. 2012, 134,
15743-15757. (3) Y. Matsubara, O. Ishitani,
“Photochemical Formation of Hydride using
Transition Metal Complexes and Its Application
to Photocatalytic Reduction of the Coenzyme
NAD(P)" and its Model Compounds”, Coord.
Chem. Rev., 2023, 477, 214955. (4) Y.
Matsubara, D. C. Grills, Y. Koide, “Experimental
Insight into the Thermodynamics of the
Dissolution of Electrolytes in Room-Temperature
Tonic Liquids: From the Mass Action Law to
the Absolute Standard Chemical Potential of a
Proton”, ACS Omega 2016, 1, 1393-1411. (5) Y.
Matsubara, T. Kosaka, A. Nagasawa, Y. Yoshida,
R. Sakuma, N. Masano, O. Ishitani, “Theoretical
Insight into the Importance of Carbamoyl Group

on the Hydride Transfer from a Ruthenium

Complex to a Pyridinium”, Chem. Lett. 2020, 49,
364-367.

IH - #r
REE BT

YAMADA, Yusuke

W4 - Hdz

AL 201644 H 1 H
#M Tt e R B AL 2 A i R B 5N
A T35

WFFEEE  T22E0EE B404, B405, B408, B112

(i ey SRS E LN U S [ oe N N (e
WFFERREE « FLARAMEA L 7 FE O BERERIRT &
Fgee—0 — R AT ARK. BUALE D T
T KA ALK

TP 1998 4 3 A KRR TR FBe B 5
BHE LR ERE T

SN PR (FREE)

HRIEE © 1998 4F 4 H KFx CEEEAFIFFERT 2001
F 4 ] EEEANR A TIEAT

2009 4= 4 A KRERKFRKFPE L5 A7 BHIES
=

2015 4F 4 H KBTS K KRS B T2 wF oo fh
Atz

2020 £ 4 A KRBTSR AN TG Rt &
2 —RIT R

2022 4F 4 A KBS KF K FB #0508}
#Hiz (BUE)

2022 4F 4 i KRIRASE RN TR RRAFZE &
v Z—RIPT R

FENWFFEIE : 20024E 1 H FA > (14 H,
INATIAYL ) 2007 421 H KE (1A 9 »
A, BV Z7F+0=7)

FRIEE) - AR, A

SN N e

TE T

31



(1) K. Hashimoto, T. Nakazono, Y. Yamada “High
Power Density of a Hydrogen Peroxide Fuel Cell
Using Cobalt Chlorin Complex Supported on
Carbon Nanotubes as a Noncorrosive Anode”
Inorg. Chem. 2024, 63, 1347-1355. (2) M.
Mukai, S. Hagiwara, R. Tanaka, H. Tabe, T.
Nakazono, Y. Yamada “Selective Crystallization
of Linkage Isomers, [Rh™(NCS)(SCN)s]*" and
[Rh™(SCN)]*, to Investigate Structural Trans
Influence and Thermal Stability” Inorg. Chem.
2023, 62, 18098-18107. (3) R. Takada, T.
Nakazono, T. Nishimura, T. Shiga, M. Nihei, Y.
Yamada, T Wada “Electrochemical hydrogen
evolution reaction catalysed by a dinuclear cobalt
complex with doubly N-confused hexaphyrin”
Sustainable Energy Fuels 2023, 7, 3603-3608
(4) H. Tabe, Y. Seki, M. Yamane, T. Nakazono, Y.
Yamada “Synergistic Effect of Fell and MnlI Ions
in Cyano-Bridged Heterometallic Coordination
Polymers on Catalytic Selectivity of Benzene
Oxygenation to Phenol” J. Phys. Chem. Lett.
2023, 14, 158-163 (5) R. Yamaguchi, R. Tanaka,
M. Maetani, H. Tabe, Y. Yamada “Efficient
capturing of hydrogen peroxide in dilute aqueous
solution by co-crystallization with amino acids”

CrystEngComm 2021, 23, 5456-5462

A 3iE
RELL Db

YAMAMOTO, Muneaki

Wk4n - FrEBh 2L -

AL 201844 H 1 H

HRT - SebmEARAR R R TE CEEERFIER)
5T @ 2 5F 237 5=

DSiveax SaRl LK (e o

WFZERRAE © R pR FRIE U AR DX EEin-

32

situ 553 M HTiE D BR%E

e — U — N BRI - R bR R -
53653 T

FHE 2018 4F 3 A 44 B R TFRFRE LFAF
2Rt =7 U 7 OVHE TR AR E T
AL P (%) 20184 3 A AR K
WRIEE : 2018 42 4 A KBRS R FHEA Fe b

TEREAE RHTBh 3
2020 4 4 A KK SE RN LA RHFZE &
v 2 —RHTBh

2022 4F 4 A KIRASL KN TG 5t
v H =R TR

SREE) - 5 123 RIE RS B IT R R
(2019 &), 5 56 [8] A AR HT A2 X STt
MR EATEE (2020 4F), fREESVE H AR
ErErE (2020 4F)

FERFIEEA

(1) AR, LR oM, MO, & min+,
‘WAt ) U DGR IR SR T/
KL 0 in-situ UV-Vis L8 K OF XAFS H
7 X BB D A 2023, 54, 165-172. (2)
M. Yamamoto, Y. Kato, S. Yagi, T. Tanabe, T.
Yoshida, “Structural and chemical state analyses
on nitrided GaOOH as a visible light response
photocatalyst” e-J. Surf. Sci. Nanotech. 2022,
20, 1-6. (3) M. Yamamoto, A. Kuwabara, T.
Yoshida, “Influence of Ag cluster on the electronic
structures of 3-Ga,Os photocatalyst surface” 4CS
Omega 2021, 6, 33701-33707. (4) M. Yamamoto,
Y. Minoura, M. Akatsuka, S. Ogawa, S. Yagi, A.
Yamamoto, H. Yoshida, T. Yoshida, “Comparison
of platinum photodeposition processes on two
types of titanium dioxide photocatalysts” Phys.
Chem. Chem. Phys. 2020, 22, 8730-8738. (5)
M. Yamamoto, S. Yagi, T. Yoshida, “Effect of Ag
co-catalyst on CO. adsorption states over Ga,Os
photocatalyst” Catal. Today 2018, 303, 334-340.
FIRAROZE 2014 45 6 H 28 5 [Rlfib R}



FHPIRRERDES R A S —RRE, 2017 F
9 A #5120 MR R R AE R A X — R
E, 2017 % 9 H International Conference on
Materials and Systems for Sustainability 2017

Outstanding Presentation Award

wH T

L7 &z
YOSHIDA, Tomoko

W4« #dz

HIE 201684 A 1 H
R e B AR AR e (BURIFIER)
WFgEEs - 2 SAE 230, 231, 236, 237 =

WESE 8 - A RO o e
WFSERRE © N OGS E AL Ak O Fl 5[
IRfR SR T D JF - L~ LA IS R AT
WEx—U — 8 EAOGAREE - e bk FRIE
JG * XAFS 43¢

FIRE 0 1996 4F 3 A R KRR LS
By Ly HEE L e T

AL R (T5R) 1996 45 9 A sUHLK
TRRIEE - 1996 4F 6 A 44 dr R L F
2003 4F 7 A 4T B R RFBE L ek B
iz

2009 - 4 A AR RFT 2 T REEE
FITHEH %

2015 = 4 A KR N2 K74 G Jeimblt JE itk
iz

2015 A 4 A KPS K5 AN TORA st &
v H— v —RIFTE

2020 4F 4 7 KBTS K52 N THA RAFZE &
VA= X —RIFTE

2022 - 4 H KRBRASER N TIEE 5t &
VHE =R X —RIFTRE (BUE)
TESMIIFZEIE © 2000 4F 7-12 H SCEVETESMIFSE
B A ZV7 « RXERKRF, AFUR-UNR

7=V RF)

FRIEE . BRSO EREZER (2003
£), BAREFHEEMREEMNEZES @RS
(2005~2009 ), H A XAFS #HF 782782
#reE (2008~2011 4F), HAAZHETE X R
ST SRR R B (2009 £~ BLE),
HAGREYSeBMEMTREZER (2010~
2013 4F), fREAA a7 BSOS S AL e X
iR (2014~2015 4F), HARGHLFEIT
I B (2015 F~BUE), HAGHLT
DTSR S (2021 FE~BL7E), KFEE
WHEBEE (2021 FE~BUFE), Mt Bif
(BEMY) (2022 FF~BUE), HARFINEHE
HHESE (2023 FE~HITE)

EsUYAYTITE 3 i

(1) K. Ichikawa, T. Aoki, M. Akatsuka, M.
Yamamoto, T. Tanabe, T. Yoshida “Effects of
AlOs and MgAl>,O4 Support on Photocatalytic
Activity of Ga,Os in CO» Reduction with Water”
Catal. Lett., 2024, 154, 2008-2022. (2) T.
Aoki, K. Ichikawa, K. Sonoda, M. Yamamoto,
T. Tanabe, T. Yoshida “Synthesis of meso-
porous «-Ga,0; from liquid Ga metal having
significantly high photocatalytic activity for CO2
reduction with water” RSC Adv., 2022, 12, 7164-
7167. (3) A. Ozawa, M. Yamamoto, T. Tanabe,
S. Hosokawa, T. Yoshida “Black phosphorus
synthesized by solvothermal reaction from red
phosphorus and its catalytic activity for water
splitting” J. Mater. Chem. A, 2020, 8, 7368-7376.
(4) T. Yoshida, Y. Misu, M. Yamamoto, T. Tanabe,
J. Kumagai, S. Ogawa, S. Yagi “Effects of the
amount of Au nanoparticles on the visible light
response of TiO: photocatalysts” Catal. Today,
2020, 352, 34-38. (5) T. Yoshida, M. Yamamoto,
M. Akatsuka, A. Ozawa, Y. Kato, S. Yagi, T.
Tanabe “Quantitative XAFS/EELS analyses of

nitrogen species in titanium oxide photocatalysts”

33



Surf. Interf. Anal., 2019, 51, 46-50.

B OZE - 2008 43 A iRl
M50 JEAE LR ES A X 2 —H - 2008
F£5 7 BABEMEFES KMEOEE R X
X — B +2008 4 7 A Best Poster Award,
International Symposium on Creation and Control
of Advanced Selective Catalysis » 2017 4+ 12
H o RBGHSERZRFTE (FRAIE) - 2019 4
6 H KRB KA ZBFERE (WHFEOH) -
202349 A HARSHH{bFE M Analyst B

LSO EPS
MBS DEB

KAMIYA, Nobuo

WA« FERIFR A~
AL 201944 H 1 H
WFgEE « BRTE B212
W08 - MG AL, b, AEF
WRIERRRE - YA IR T DK fiE - BRRHE
FERE DR | TSR SO 0D R ] 3 5155 e 1 s i
Hr
FFEx—U— K k¥R 10, RS
IR, en i AT

FHE 19813 A AR R RFEES
R LR T

AL Y (HEL)

WA © 1985 4F 12 H  BALRAFZERT  BF9ER
S BIFEEEE R = & (PR
FERFSERT)

2005 4F 4 A KBKHSL KRS #Hdw (K¥P
BEERRIERL A e im b SRR )

2019 -4 H  FeRllH A~V (A e
JUHERE N A e v 2 —)
2022 4F 4 H BRI A~WER (N TEE R
et v 2 —)

34

KE —B
BELSH 0WHAH
OKURA, Ichiro

WA - FETHR “.
FEE 201346 1 H

e - NIOEERFZE | o 2 —H AP201
e 8 - AR T b b
e« KB R — DT R L F—
~DOIEH, KB LE—FHEABE L
BB DOBR%E . KT % A 2 Bk i A fil
1> B 7%

WFEF — U — ROk FEFEA, IR,
NI o —

FHE 197343 0 W LERF RFBeb
TP AR E T

AT TR

TEIEE © 1978 4E 4 H 77U v 2 b v KL
OiEA=

1979410 H R T¥ERFE LM T
19854 6 A B LEERTF LBz
1988 4F 12 H B T3 RP T 2207
1990 2 6 H B LHERFAmEE TR
=

2001 4F 4 A MR LERFAME T2 5E
B =

2001 FF 4 H R TERTRER
200344 A HR LERTFPRFBAEMIE T
TR R

2005 4F 4 A M TREKRBRENHRSER
2008 4210 H AR THERY HFE - [lvERE
20124 10 A B T3 RFRIRA 220w
2013426 A KBRiTi LR 2%
2022 F- 4 A KRBRANL R PR




M BT
Il LITw&E
MINAMI, Shigeyuki

Wk - FETER
202044 1 H
E, Kk FE VX —FIH GEFEFER)
e« NIOLERFgE ' o 2 —H AP208
AT EF « = L X — BT KFEHERE T
7L BENMAHIE T

WFFERRE - KFEFEEREIEE OBASE - KFET
VX — s AR

IEHF—T — R KB R ¥ — - BEhikHE
T - il T

E N TV NE Y NE = R 2 5 v e
BRET

SN TR

WRAE « KBRTISL RS T T - AT - Bh#dz -
Hif%, R BRI CBUE KRB K 2T
iz

™

+

=111}
i

AN
Zlx IiZk
KOJIMA, Kunio

WA« R0

T 2020424 H 1 H
M KkFE X —FIH GEEFER)
WEgEEE NG ERsE ' o % —1 AP208
WFFEoE « =X V=BT T U XVE
JIHIBE AT, = %L — R

WFFERRRE « KFE > DU KD REHIMN, 4
TR [ANT T BB D mEshER G KT ORREE
hil4E

ot —U— R KFEZD U T
A A A

FIE SN RFEE L Es

AL LAl (B
RRIEE o v — 7 RRASE WFFEPHSEATR

EL Nt

WL HHoL
ISHIGAME, Atsushi

T4 - 2z
FTIg « TRgERt GRETTER)
B ERAETRHH

W
vy THR
WAKUI, Tetsuya

WA i
I R
e

FOoBh FEXR
MATSUOKA, Masaya

Wik : el
Fi - TEERTSER ORIERR
B R R

a)

=

fall #
MDD oL
KAMEGAWA, Takashi

W - W% I“Ei..

FTIg « TRsERt GRETTER)
B MBS AR

35



T
EQRRSIN
HORIUCHI, Yu

™

Wk« W I“!!i.

FTE « TRRERE GRETTER)
B B AR

AW R

b FTEE

AKATSUKA, Masato %
L Z A SRR |'l1l..

FITIE © RBe T et ke B AL 22t 5
= (Wh#EE)

Guzman Urbina

Alexander
T A< e

VAR

W« RrfEamm
FITIE © RBe TR et il B AL 22T 5
= (Wh#EER)

B MGzn

Frr RN—

CHEN, Pengru
W - FrEBhEL -

AT« RFbe TR et Al A B AL 22T 5
= (WH#HE)

36

=% Hisr
iz WwHTUF
KITA, Yusuke 4

W4« Fr(Taian A
g« RFEPE L2 Rl Al AR b 2 iF 9t
= (BHh#EE)

Siddiki Sheikh
Mohammad
Abdul Hakim

D VE Y O/ SV AN AN
TT7 Ryl nFA

Wk FrEBhE
PR © KRB TR et Al A B AL 22T 58
= (WHI#E)

SHIM, Jooyoung

DAV N

W« FREBhEL
AITIg - KRB Tt sest
A AL AT IE R (B I 8R)




mERET

AAEPET, KIRASLRFEDHF LT LAER
Rl L, xR Eb o9, N LKA
Mt 22— LTH, DT 7T 4 E
T4 —HEEmD, AR ERNSMIREE LT
ZENRIBITKRDLENTWND Z EE2FET D
FETH o7z, 20134 6 A2 KBRS KF%
SNEENTE NI 2 — b B D
TIORHFZEEDZHENTE, 20D
i 2020 22 HAY 2 FRIEF R am F o A L
A (COVID-19) IRV EIEhT=b DD, K
5 R0 ARTHF OWFTRIEE) & FEhi 9~ 5 Bl &
TEE L7z, Z ZH4FEH COVID-19 DKGL)s
JER LTV D HTHATICHFFE 2 o hiE &
WS, AFZEEITRVICEE AR Y | BFEE &
L COBECR DI SN E4ER T
otz B9, EEE, ZoXo R TICE
W, ERICHEEZ BT T DFRENH
LHDOHHEETHY | RPUIIL CIAFFRDORD
FRSFEHFBMLERDOITE I ETHRNE
A9, FEBRGHE AR ICERE L, T& D HipH
TOWFHER DR R % e KIRIC BT, #F5E4
KONFENEKD Z LI THS T2 &N
AE S N7z, WIS, BRx RRBUICRHE TE D
FAR e BB TGN LY M BB O E
PEZRE -2 & & Wi COEBRSHRICE E
IZBIMTE D X 51T 728Uk Bl 5 O
FHEBNEMTE D Z L DBREETSE LS
14 L7251,

202443 H KB &

515

(2023 4 EEAE
INSERFAEN RIRASER SN A g8
2 H— 2023 FEEAEH

ISSN : 2432-7018

FATH : 2024 4 4 H 34T

Mase © KBRANLRKFN ARt o % —
e RS « REE (NILAst
VH =R AT R)

FATH © DL RTFIENKIR RIS TN
LA sEE &% — (558-8585 KBRAF K
BT AE 25 X A2 A 3-3-138,URL : https:/www.
omu.ac.jp/orp/recap/)

Research Center for Artificial Photosynthesis
(ReCAP), Osaka Metropolitan University, Osaka
558-8585, Japan

IR - Bl EDRIRR A 1R

37






