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Taking an inventory of
the Collaborative Research

In the coming fiscal year 2024, the first call for
applications for the Joint Usage/Research Center for
Catalysis (hereinafter referred to as "the Center") is
scheduled to be held again. We interviewed Prof. Dr.
Onishi at Kobe University, who has often participated
in the Center since its predecessor, the joint
Usage/Research Center for Artificial Photosynthesis.
What prompted me to apply for joint research?

(Onishi) The first time I applied was in 2017. I was
already acquainted with my host researcher, Prof. Dr.
Yoshida, through CATSJ Meeting, etc., so I applied for
the collaboration by saying, "Please let me measure the
reaction rate of photocatalysts that I had measured and
evaluated beforehand using the (net) reaction rate
measurement equipment in Yoshida's lab," and it was
accepted. My laboratory handles spectroscopic
measurements (e.g., excitation carrier concentration) of
photocatalyst surfaces, but as long as we are doing
research on catalysts, the research is not complete
without measuring reaction rates, so I think it was good
that we had a clear objective in that respect to start the
joint research smoothly.

Reapplication for under a new theme
(Onishi) In 2009, vice versa, we launched a new project
to make spectroscopic measurements of good
photocatalyst candidates that Yoshida's lab has at Kobe
University. It involved Dr. Yoshida and students from
Osaka City University visiting my laboratory to make
measurements, and we explored the direction of future
research. We were able to narrow down the candidates
to gallium oxide, which led to joint research in 2010
and 2011. In the proposal adopted in 2011, we will try
soft X-ray absorption spectroscopy of gallium oxide
photocatalysts using a synchrotron. In the research field
of solid catalysts, even finding something meaningful
to measure is difficult, so it was very good that we

could collaborate by bringing our strengths (materials

and measurement) together.

Effects on the participated students
(Onishi) There was one student involved in the degree
research. I think that students often feel a kind of
"laboratory wall" more than faculty members think.
Still, I believe that visiting outside laboratories and
making meaningful measurements was a valuable
opportunity to meet a variety of people and carry out
work in cooperation with them.

(Yoshida) I think it was also good for students that the
process of teaching and being taught about each other's
equipment by outsiders naturally engendered a sense of

appreciation for others.

Literature and People That Are of
Interest to the ReCAP Members

1. ACS Catal. 2023, 13, 14221.
Brensted acid could solely catalyze glucose to 5-
hydroxymethylfurfural (HMF) without the addition
of Lewis acid for the isomerization to fructose. A
74% yield of HMF has been achieved in a methyl
isobutyl ketone (MIBK) solvent doped with small
fractions of water. MIBK selectively protonates the
glucose ring oxygen (O5), which facilitates the
opening of the pyranose ring and allows
dehydration via a water-enabled acyclic mechanism
pathway.

(Pengru Chen / Chemistry and Bioengineering)
2.J. Am. Chem. Soc. 2023, 145, 11818.
The dynamic coordination/de-coordination of
sulfonate groups contribute to improv the catalytic
activity of the ruthenium complex for water
oxidation. The weekly coordinated sulfonate groups
increase the electron density of the ruthenium ion,
which decrease the potential for the generation of
high-valent active species. Additionally, the
dissociated sulfonate groups promote proton
dissociation of substrate water molecule. These
unique properties of the labile sulfonate group are
expected to be applicable to other related proton-
coupled electron transfer reactions.

(Takashi Nakazono / Coordination chemistry)

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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