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Extrapolation performance improvement by quantum chemical calculations for machine
learning-based predictions of flow-synthesized binary copolymers (‘Nara Institute of Science
and Technology, *Keio University, *JSR Corporation) OShogo Takasuka', Shunto Oikawa',
Takayoshi Yoshimura?, Sho Ito', Yosuke Harashima', Tomoaki Takayamal, Shigehito Asano’,
Akira Kurosawa®, Tetsunori Sugawara’, Miho Hatanaka’, Tomoyuki Miyao', Takamitsu
Matsubara', Yuya Ohnishi®, Hiroharu Ajiro', Mikiya Fujii'

The properties of polymers are highly dependent on the combination and composition ratio
of the monomers used to prepare them; however, the large number of available monomers
makes an exhaustive investigation of all the possible combinations difficult. In this study, a
machine learning model was constructed using experimental data of copolymers radical
polymerized by flow reactor, and the prediction performance of monomer conversion and
monomer composition ratio in polymers was verified. High prediction accuracy was achieved
even in the molecular extrapolation region by including not only the process conditions but
also the quantum chemical calculation values as explanatory variables. In particular, we found
that molecular orbital energy and orbital energy gap are important factors for improving
accuracy.
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Quantum Chemical Calculation
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