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MR F OAEHIEZIIH L - BT/ M HEOBE S
(B RAKAT ) OILABER, !

Designed synthesis of inorganic nanomaterials based on phase control of amphiphilic
molecules (Institute of Materials and Systems for Sustainability, Nagoya University) O
Eisuke Yamamoto'

The control of the structure and morphology of nanomaterials is a key aspect of materials
chemistry. Nanostructure control using amphiphilic molecules has attracted significant
attention due to their design flexibility. In this presentation, we will demonstrate strategies for
the precise design of nanomaterials with focusing on the phases of amphiphilic molecular
assemblies. We will introduce the synthesis of mesoporous materials using liquid crystalline-
phase amphiphilic molecule assemblies and two-dimensional materials templated by solid-state
amphiphilic molecule assemblies.

Keywords : amphiphilic molecules, surfactants, mesoporous, nanosheets
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[Z%3CHR] 1) E. Yamamoto et al., Chem. Mater., 26,2927 (2014). 2) E. Yamamoto et al., Nanoscale,
9, 2464 (2017). 3) E. Yamamoto et al., Bull. Chem. Soc. Jpn., 90, 706 (2017). 4) E. Yamamoto ef al.,
Chem. Mater., 30, 540 (2018). 5) E. Yamamoto et al., Langmuir., 6, 5571 (2020). 6) E. Yamamoto ef al.,
Bull. Chem. Soc. Jpn., 94, 1625, (2021). 7) E. Yamamoto et al., Nature Commun 15, 6612, (2024). 8) E.
Yamamoto et al., Small, 19 2300022 (2023). 9) E. Yamamoto et al., Nanoscale, 14, 11561 (2022).
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Tailoring Electrolytes for Controlled Interfacial Reactions in Rechargeable Batteries
(\Department of Chemistry and Life Science, and *Institude of Advanced Sciences, Yokohama
National University) ORyoichi Tatara,'?

Electrolyte solutions with a salt concentration of approximately 1 mol/L are widely used in
lithium-ion batteries, as this concentration provides optimal ionic conductivity. While higher
concentrations often result in reduced conductivity due to increased viscosity, this study
investigates how concentrated electrolytes and their design can improve the stability of next-
generation rechargeable batteries. The focus is on the unique fundamental properties of
concentrated electrolytes and their reaction behavior at the electrode/electrolyte interface in
lithium-, sodium-, and potassium-ion batteries, as well as in air and sulfur batteries.

Keywords : Concentrated Electrolytes, Lithium Batteries; Sodium Batteries,; Air Batteries;
Electrode-Electrolyte Interface
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Figure 1 Schematic illustration of the (left) typical and (right) concentrated electrolyte solutions. "

[ 3CHR] [1] R. Tatara, Electrochemistry, 92, 101005 (2024); Y. Ugata et al., Phys. Chem. Chem.
Phys.,23,21419 (2021); [2] K. Ueno, R. Tatara et al., Phys. Chem. Chem. Phys., 17, 8248 (2015); [3] R.
Tatara et al., ACS Appl. Mater. Interfaces, 11, 34973 (2019); [4] H. Moon, et al., J. Phys. Chem. C, 118,
20246 (2014) [5] T. Hosaka et al., J. Mater. Chem. 4, 8,23766 (2020); [6] D. Igarashi et al., Chem. Sci.,
14,11056 (2023); [7] T. Seita et al., ACS Energy Lett., 5, 1 (2020); [8] R. Tatara et al., J. Phys. Chem. C,
121, 9162 (2017); [9] R. Tatara et al., Electrochemistry, 91, 037008 (2023); [10] R. Tatara et al., J. Phys.
Chem. C, 124, 15800 (2020); [11] D. Igarashi et al., J. Mater. Chem. A, in press DOI:
10.1039/D4TA06029F (2024).
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CGRARBET D) Ormdih  FoL !
Green Catalytic Processes Based on Integrated Theory of Thermal-, Electro-, and Photo-
catalysis (!Graduate School of Engineering, The University of Tokyo) O Kazuhiro Takanabe!

The author has conducted groundbreaking research in thermal-, electro-, and photo-catalysis
within solid catalytic systems, driving advancements in green chemical transformations. By
uniting these fields under the shared scientific principle of electron chemical potential, the
author has pioneered a unique interdisciplinary approach. This presentation will highlight two
key contributions: first, the development of highly efficient water electrolysis for hydrogen
production using cost-effective materials and mild pH conditions, achieved through innovative
electrolyte engineering; and second, the introduction of a potential-coverage-rate correlation
through electrochemical methods, enabling precise determination and perturbation of the
electronic potential of solid catalysts during catalytic reactions.

Keywords : Heterogeneous Catalysis; Potential; Electrocatalysis; Photocatalysis; Structure-
activity Correlation
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1) T. Shinagawa, K. Takanabe, ChemSusChem 2017, 10, 1318. 2) H. Komiya, K. Obata, T. Honma, K.
Takanabe, J. Mater. Chem. A 2024, 12, 3513. 3) X. Qi, K. Obata, Y. Yui, T. Honma, X. Lu, M. Ibe, K.
Takanabe, J. Am. Chem. Soc. 2024, 146,9191.4) X. Qi, T. Shinagawa, X. Lu, Y. Yui, M. Ibe, K. Takanabe,
Chem. Sci. 2022, 13,9774.
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Nanoscale Design of Catalyst Structures and Reaction Spaces to Realize Environment-friendly
Reactions ('Graduate School of Engineering, Osaka University) OHiromi Yamashita'

The utilization of unique reaction fields such as nanoporous spaces in zeolites, mesoporous
silica, and metal-organic frameworks (MOFs), as well as thin film interfaces, has been applied
for solid-catalyst design. By employing innovative catalyst preparation techniques, distinctive
catalytic structures and surface active sites have been designed, including single-site
photocatalysts (isolated metal ions and photo-functional metal complexes), ultra-fine
semiconductor photocatalysts, plasmonic catalysts, non-equilibrium alloy nanoparticle
catalysts, high-entropy alloy nanoparticle catalysts, and porous metal catalysts. Advanced
surface structure analysis using cutting-edge spectroscopic and microscopic methods, such as
synchrotron operando XAFS and aberration-corrected STEM, along with theoretical
calculations, has enabled the elucidation of mechanisms and the design of new catalytic
materials and reaction fields. The developed unique reaction fields and catalytic active sites
have been applied to environmentally friendly reactions, including hydrogen cycle reactions
(hydrogen production from water and hydrogen carrier molecules, hydrogen peroxide
synthesis), carbon dioxide fixation reactions (synthesis of CO, formic acid, methanol, methane),
and purification of air and water. By precisely controlling the structure of complex solid
catalysts and their surrounding reaction fields at the nanoscale, and applying advanced
operando spectroscopic analysis and thorough theoretical calculations, a new catalyst design
method, “nanoscale design”, has been established.

Keywords : Nanoscale design, Nanocatalysts, Photocatalysts, Nanopourous, Reaction fields
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1) H. Yamashita, K. Mori, Y. Kuwahara, T. Kamegawa, M. Che, et al., Chem. Soc. Rev., 2018, 47, 8072.
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