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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.
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	「外挿的」探索を可能にする機械学習モデルの開発とCO2還元反応に有効な新規触媒探索への展開

