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Prediction of optimal conditions for polysiloxane synthesis by sol-gel method using machine
learning (Faculty of Science and Technology, Tokyo University of Science) O Kazuki
Yamamoto, Ryoji Takahashi, Takahiro Gunji

In the synthesis of polysiloxane by the sol-gel method, it is known that the molecular weight
of the resulting polymer varies depending on various factors, such as the structure of monomer
species, solvent, molar amount of water, catalyst, and temperature. However, until now,
reaction conditions have been set based on the experience and intuition, and it has been
necessary to conduct multiple experiments to find the optimum condition. In this study, we
investigated the construction of a model to predict the optimal molecular weight by using
machine learning that utilizes the data obtained so far. Random Forest (RF) algorithm showed
the highest coefficient for the prediction of weight average molecular weight (M) for
trimethoxy(methyl)silane in different molar ratio of water to monomer. Compared to the
experimental value, the predicted value of M., was relatively close.
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Table 1 Results of M,, of MTMS polymer

RSI(OR); —H20/HCl s.— M, of MTMS polymer
Solvent H,O/Si - -
N, flow Prerdiction Expertiment
i ) 1.0 2120 3450
R = Me, Vinyl, Cy, Ph, and OEtetc. X =H, R’, or Si
R' = Me or Et 11 7497 7300
1.2 17457 20000

Fig. 1 Polymerization of alkoxysilanes
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