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Designing Organic Structure-Directing Agents for Zeolite using Large Language
Models ('Graduate School of Engineering, The University of Tokyo)
O Shusuke Ito!, Koki Muraoka!, Akira Nakayama!

Zeolites are crystalline microporous aluminosilicates that are widely used in
applications such as membranes and catalysts!. One approach to direct the
crystallization of zeolites is the use of organic structure-directing agent (OSDAs)?,
which are typically quaternary ammonium cations. While novel OSDA can lead to
new zeolites, conventional trial-and-error experiments involve significant time and
cost®. In this study, we employed Large Language Models (LLMs)* to facilitate
human-machine collaboration in designing potent molecules. We fed feedback
derived from screening and atomistic simulation to the LLM to refine subsequent
suggestions, thereby continuously improving the proposed OSDAs and fostering the
exploration of chemical space. The predicted molecules were compared to
experimentally verified OSDAs.
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