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Development of high-dimensional Hansen solubility parameters by convolutional
neural network
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In this research, molecular fingerprints were obtained using artificial

intelligence, which takes a molecular structure as an input, and physical properties were accurately
predicted from the obtained fingerprints. The characteristics of molecules were efficiently
extracted from molecular structures by pre-training the model based on large database of quantum
calculation. The obtained fingerprints have similarity to Hansen solubility parameters.
Additionally, the fingerprints successfully predicted physical properties, including boiling point,
critical points, and refractive index.
To extend the usage of the obtained fingerprints, the correlation between organo-gel properties and
Hansen solubility parameters was investigated. Since there was clear relationship between them, it
is suggested that the obtained fingerprints can be used to tune the physical properties of
organo-gels.
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