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Predicting the miscibility between polymers and solvents and its application in industry
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The miscibility between polymers and solvents is a critical property in applications such as
plastic recycling, polymer synthesis, purification, and coating. Therefore, its prediction is
valuable for industrial applications. We have developed a machine learning model to predict
the Flory-Huggins y parameter, which describes the miscibility between polymers and
solvents. The challenge is the insufficient and biased experimental data. We successfully built
a model applicable to a wide range of structures by training both the experimental data and
simulated data simultaneously through multitask learning. Additionally, we confirmed a scaling
law indicating that the prediction accuracy of experimental values improves as the amount of
simulation data increases.

The developed method is not only useful for predicting miscibility, but also has the potential
to be a solution to the small data problem that poses a challenge in materials informatics.
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