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Handling of Chemical Data for Use in Experiments (School of Science and Technology, Meiji
University) OHiromasa Kaneko

By using chemical data, a mathematical model y=f(x) can be constructed between features
x such as synthesis and process conditions including raw materials and reaction conditions, and
objective variables y such as properties and activities of molecules and materials. Then, we can
predict new experiments, propose efficient ways to proceed with experiments, and design x
values for which y has target values. In addition to the research related to chemical data and
models, networking among researchers and social awareness activities will be presented.
Keywords : Chemical Data, Machine Learning Model, Experimental Design, Collaborative
Research, Online Salon
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Development of a machine learning model that enables "extrapolative" search and its
application to the search for new catalysts effective for CO, reduction reactions (Research
Institute for Chemical Process Technology, National Institute of Advanced Industrial Science
and Technology (AIST)) OShinya Mine

Data-driven materials development, which uses machine learning (ML) and other
artificial intelligence (Al) techniques to accelerate the development of materials and catalysts,
is attracting attention. Successful examples of "optimization research" with defined rules and
goals are already emerging, including significant reductions in development time and cost. On
the other hand, the development of truly innovative materials and catalysts has yet to be
achieved. This is because conventional Al technology cannot suggest information that is not
contained in the data. In addition, the significant time and cost involved in collecting high-
quality experimental data for learning also hinders the spread of data-driven research. In other
words, there is a need to develop new ML approaches that can explore "extrapolated regions"
of the training dataset and that can be used even with relatively small datasets.

In this talk, we will present the ML model we developed that enables "extrapolative"
search. Furthermore, we will present a case study in which we found a multi-element catalyst
effective for the reverse aqueous gas shift reaction to synthesize CO from CO2/H2 by using
the developed ML model and running a closed loop of experiment (evaluation) <> machine
learning starting from a small set of training data.

Keywords : Machine Learning; Heterogeneous Catalysts; CO; Reduction
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Application of Chemoinformatics and Quantum Chemistry for Reaction Process Design
(‘Transition State Technology Co. Ltd., *National Institute of Advanced Industrial Science and
Technology, *Graduate School of Sciences and Technology for Innovation, Yamaguchi
University, *Data Science Center, Nara Institute of Science and Technology) O Toru
Yamaguchi,' Yuujirou Matsuo,' Kenji Hori,'** Kimito Funatsu*

In recent years, with the development of Al technology, computer chemistry, represented by
chemoinformatics and quantum chemical calculations, has been attempted to develop new
compounds and their synthetic routes. Although there is still a gap between computed virtual
results and practical design and operation of production equipment, we aim to resolve this gap
by combining computer chemistry focusing on the TS motif method"” with minimal
experiments utilizing flow and droplet methods. We call this approach “Digital Driven
Chemistry”. In “Digital Driven Chemistry”, computer chemistry plays (1) synthesis routes
designing, (2) screening by quantum chemical calculations, and (3) accurate rate simulations
based on reaction kinetics”. In this lecture, we will introduce examples of utilities of the TS
motif method with Transition State Database and self-organizing maps, and of reaction kinetics
simulations with quantum chemical calculations in relation to (2) and (3) respectively.

The part of this research is based on results obtained from a project, JPNP19004,
commissioned by the New Energy and Industrial Technology Development Organization
(NEDO).

Keywords : Digital Driven Chemistry; Transition State Database; TS Motif Method, Self-
organization Map, Kinetics Simulation
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1) K. Hori, T. Yamaguchi, Chemistry and chemical industry, 2019, 70, 12, 858.
2) T. Yamaguchi, H. Yamada, K. Hori, Kagaku Kougaku Ronbunshu, 2017, 43,2, 111
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