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Metal-organic frameworks (MOFs) have attracted much attention as multifunctional materials.
MOFs with sulfur-based ligands (S-MOFs) are expected to display the photocatalytic and
semiconducting properties. In this study, we attempted to synthesize novel S-MOFs composed of
Bi** ion, and used machine learning technics to optimize the synthesis conditions. We synthesized
Bi-S-MOFs under solvothermal conditions, and obtained powder samples. We evaluated the
products by powder X-ray diffraction (PXRD) measurements, and automatically classified the
patterns by cluster analysis. In addition, the relationship between the classification and the
synthesis conditions was evaluated by decision tree learning to analyze the dominant factors in
the synthesis. It is confirmed that PXRD pattern from novel unknown phase appeared under
reaction temperature below 80°C and starting material concentrations above 300 mM (Figure. 1).
We have demonstrated that cluster analysis and decision tree analysis are useful to explore
synthesis conditions for novel MOFs.
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