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Efficient exploration method for novel oxides using robot-assisted collaborative
synthesis experiments and synthesis condition recommender system
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In this study, we demonstrated that a large number of synthesis experiments
can be carried out using parallel automated experiments with robots, and the resulting synthesis
data can be organized into a database and used to predict the synthesis results for completely
untested conditions using a recommendation system, which is one of the machine learning methods. We
actually discovered two new materials and reported their crystal structures. In addition, we focused

on coordination polymers as a precursor synthesis method for rapid synthesis of a large number of
oxide compounds, and verified under which conditions simple and complex oxide compounds can be
synthesized. We developed a fast precursor preparation method compared to techniques such as sol-gel
and complexation polymerization that require heating and drying, and demonstrated the synthesis of
complex oxide compounds.



(H. Hayashi,
etal., Adv. Sci. (2016).)

[H. Hayashi, et al., Chem. Mater. (2019).]
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