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Introduction of New Research Division
of Chemical Reaction Field

Background
With the transfer of Associate
Professor Masazumi Tamura to
the  Graduate  School of
Engineering at this university in
2023, a new division, “Chemical
Field

Division,” was established at the

Reaction Research

W
Center, and Associate Professor Yasuo Matsubara
Yasuo Matsubara has been appointed as the head of the
division. Associate Professor Matsubara specializes in
the photochemistry of complex compounds, solution
chemistry, and electrochemical reactions and has been
involved in the research and development of artificial
photosynthetic devices for social application as a
specially-appointed  associate professor in the
“Hydrogen Energy Production Research Division” of
the Center since mid-FY2020. This time, He presides
over the new division as a concurrent appointment to
this division as well.
Research Contents

The Chemical Reaction Field Division defines a
“chemical reaction field” as a potential surface where a
chemical reaction is likely to take place when matter
and matter (or photons) are in close proximity and
studies the formation and energetics of such fields.

Currently, the division focuses on the reactions
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occurring in photochemical reactions that are involved
in photosynthesis (oxygen evolution, hydride reduction,
and electron transfer). According to Associate
Professor Matsubara, “We aim to extract the reactivity
specific to the reaction field and that specific to the
chemical species independent of the reaction field by
experimentally (and computationally) testing and
comparing these reactions in artificial reaction fields
that can only be done in a flask or on a computer. We
want to systematize the research on these interactions
in the division. If the interactions are beneficial, we
would like to promote daily research and development,
including actual device fabrication, to see if they can be
used as operating principles for devices that convert

light energy to chemical energy.”

Literature and People That Are of
Interest to the ReCAP Members

1. J. CO;, Util. 2020, 42, 101349.
An electrolytic cell for producing aqueous formic
acid solutions of 6-14 wt% concentration and >98 %
purity from pure water and CO,. In this cell, the
formate anion is produced in the cathode chamber,
the proton in the anode chamber, and the formic acid
in the intermediate chamber, just as intramolecular
PCET (proton-coupled electron transfer) is
important in the molecular theory of CO; reduction.
The key point is that the electrochemical reaction is
completed by electrochemical “intracellular” PCET.
(Yasuo Matsubara / Inorganic chemistry)
2. Science 2022, 377, 851.
Photosynthetic organisms detect light intensity as
the magnitude of the pH difference across the
photosynthetic membrane and accordingly activate
energy dissipation reactions, so-called non-
photochemical quenching (NPQ). Genetically
modified soybeans highly expressing NPQ-related
proteins increased NPQ response and increased
yield by 33%. Although there is still room for
debate, these results provide guidelines for the
practical application of photochemical reactions
using sunlight. (Fujii/Bioenergetics)

The newsletter is published four times a year as a part
of ReCAP's activities. Our center calls for the joint-
research project several times a year. If you are
interested, please first consult with a ReCAP faculty
member. We look forward to your active participation!
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AR fIE /biocatalyst
xXE 2 iz Z bk % FF/CO2 utilization/ . ) )

amao@omu.ac.ip https://www.omu.ac.ip/orp/biocatalyst/

Yutaka AMAO Professor JehE/Photocatalyst

HEAARE/Hybrid catalyst

o FhhE/Photocatalyst
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& - (LR REARMT/Structural and chemical tyoshida@omu.ac.jp https://www.omu.ac.jp.orp.yoshidalab/
Tomoko YOSHIDA Professor

stateanalyses

o i1t 5/ Catalytic Chemistry
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#K{L % /Coordination chemistry ymd@omu.ac.jp https://www.omu.ac.jp/eng/vamada lab/
Yusuke YAMADA Professor . R

+ / K1 F{t%/Nanoparticles chemistry
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i i /Photosyntheticpigment-protein complex ritsuko@omu.ac.jp https://www.omu.ac.ip/orp/fujii-group/

Ritsuko FUJII Associate Professor R R
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Yasuo MATSUBARA

Associate Professor

ER1LF/electrochemistry

#.71% /thermodynamics

yasuo@omu.ac.ip

https://www.omu.ac.ijp/orp/chem-rxn-field/
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Masazumi TAMURA

HHIR

Associate Professor

T¥)— %At /Heterogeneous catalyst
/N A < RZH/Biomass conversion
Z bRk FZH#/CO2 transformation
72 AF v & ZH/Plastic conversion
R GH#S /Reaction mechanism

mtamura@omu.ac.jip

https://www.omu.ac.jp/eng/tamura-lab/
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Masanobu HIGASHI

FHIERIR
Specially Appointed
Associate Professor

NI AR/ Artificial photosynthesis
Jefmi/Photocatalyst
FEIR/Photoelectrode

AR /Biocatalyst

east@omu.ac.jp

https://www.omu.ac.ip/orp/biocatalyst/
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Takashi NAKAZONO

FHLED
Specially Appointed

4 F i/ Molecular catalyst
HALZ K5 /Photochemical reaction

nakazono@omu.ac.ijp

https://www.omu.ac.ip/eng/yamada lab/

Lecturer
E5HA FHEEAED TH)— X/ Heterogeneous catalyst
;-ﬂ k”KITA Specially Appointed INA F < RZEH#/biomass conversion ykita@omu.ac.ip https://www.omu.ac.ip/eng/tamura-lab/
usuke
Lecturer CO2#JF3/CO2 utilization
FHEBIEK [E A4/ Solid catalyst
(1T NP

Muneaki YAMAMOTO

Specially Appointed
Assistant Professor

Z bk F&3E75/CO2 reduction
43 /Spectroscopy

m-yamamoto@omu.ac.jp

https://www.omu.ac.ip/orp/yoshidalab/
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Masato AKATSUKA

FHEBIE
Specially Appointed
Assistant Professor

bk %525T/CO2 reduction
=R HDCO2% EEEIUY/Direct air capture

m-akatsuka@omu.ac.ip

https://www.omu.ac.ip/eng/tamura-lab/
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Jooyoung SHIM

FHEBIE
Specially Appointed
Assistant Professor

I F —L$E/diols

ZMb%R/CO2

R¥9—fhiE /heterogeneous catalyst
U h—H % — k/polycarbonates

shim.jooyoung@omu.ac.ip

https://www.omu.ac.ip/eng/tamura-lab/
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Pengru CHEN

FHEBIE
Specially Appointed
Assistant Professor

/NA # < ZZH/Biomass conversion
T¥)— %At /Heterogeneous catalyst
7k3&1t/Hydrogenation

chenpr@omu.ac.jp

https://www.omu.ac.ip/eng/tamura-lab/
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