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Introduction of New Research Division
of Heterogeneous Catalysts Research

Background
The “Heterogeneous Catalysts
Research Division” was newly
established as a new division of
the Research Center for
Artificial
2025,
Ishida has been appointed the

Photosynthesis  in

and Professor Tamao

Prof. Tamao Ishida

division head. Prof. Ishida is a
graduate of Osaka Metropolitan University College of
Technology, and after studying polymer chemistry at
the graduate school of Kyoto University, she worked at
the Research Center for Gold Chemistry of Tokyo
Metropolitan University, where she has been at the
forefront of research focusing on gold catalysis.
Research Activities

In the Division, metal nanoparticles and monoatomic
catalysts are studied for environmental purification and
the development of resource- and energy-saving
chemical reactions, such as the ‘“sustainable”
conversion of carbon dioxide (CO.) into useful
Prof. Ishida said,

interested in gold nanoparticles and clusters. Gold

compounds. “I am particularly
alone in bulk does not exhibit any catalytic activity at
all, but, interestingly, it exhibits excellent catalytic
activity only when it is nanoparticulated and supported
on the surface of some material. This phenomenon is
not observed with other elements such as platinum. We
are researching the idea that this interfacial action may
be suitable for the development of resource- and
energy-saving reactions.” Recently, she has been
working on the development of supported nanoparticle
catalysts that can synthesize methanol at low
temperatures by reacting CO» with hydrogen as a raw
material, and carboxylic acids by the CO, insertion

reaction.

Relationship with the Joint Usage/Research Center
Prof. Ishida has long been a user of the Joint
Usage/Research Center. In her joint research with
Prof. Norihito Sakaguchi of Hokkaido

University, the high-resolution transmission electron

Assoc.

microscope (TEM) imaging was very useful for surface
observation of the prepared supported catalysts. As a
member of the Center, she would like to “explore the
science of nanoparticle -catalysis together with
researchers in other universities” in the future.
Future Directions

Prof. Ishida has been working in six different research
environments before she was appointed to this Division.
She said, “Changing research environments can be a
challenge, such as setting up equipment, but I believe
that challenging a new field in a new environment was
a good opportunity for me to expand my research
themes. At this Center, I would like to challenge the
development of gold catalysts with a new structure,
with the conversion of CO; into useful compounds.”
Please look forward to the future development of the

division.

Literature and People That Are of
Interest to the ReCAP Members

1. Angew. Chem. Int. Ed. 2025, 64, €202422744.
Hydrogenation of CO: to ethanol over Ir;-Pyx/In.O;
catalysts, in which Ir single atoms are supported on
phosphorus clusters on the surface of In.Os
nanosheets, was reported. The Ir single atom
contributes to the activation of CO: and the
formation of C—-C bonds, while the P cluster
promotes hydrogen activation. The Ir—P structure
reduces the energy barrier of the rate-determining
step, enabling an 8-fold increase in TOF compared
to Ir1/In20s. (Tamao Ishida / Catalysis)
2. Nat. Commun. 2024, 15, 2636.

A five-step cascade enzymatic reactor synthesized a
C6 sugar, L-sorbose from PV electricity, CO, and
water. The internal efficiency of solar energy to
sugar was 3.5%. The net efficiency is not positive
because of sacrificial reagents and separation
operations used in parallel. However, the system is
a perfect mimic of photosynthesis in the sense that
it synthesizes sweeteners from sunlight, CO,, and
water. (Yasuo Matsubara / Electrochemistry)
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amao@omu.ac.jp https://www.omu.ac.jp/orp/biocatalyst

Yutaka AMAO Professor At/ Photocatalyst
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Yusuke YAMADA Professor + / K1 F1t%/Nanoparticles chemistry
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Yasuo MATSUBARA

Associate Professor

BEbF/electrochemistry
#h % /thermodynamics

yasuo@omu.ac.jp
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orp/chem-rxn-field
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Associate Professor
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Assistant Professor
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