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Utilization of machine learning for radiation graft polymerization and and
construction of polymerization yield prediction model
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3,300,000

Al

Al
NMR

Conventional polymer material development relies on inefficient
trial-and-error experiments based on researcher’ s “ experience and intuition” . As a result, the
development of new polymers requires an enormous amount of time and high costs. In this research, we

have succeeded in creating an Al model that can instantly predict the grafting yields based solely
on the physical and chemical properties of the monomers, by integrating machine learning approach in
the conventional radiation grafting process. Additionally, the creating Al model can quantify the
importance of various explanatory variables on the grafting yield. Analysis of the Al model revealed
that the monomer’ s “ polarizability” , which represents a miscibility indicator of the monomer to
the trunk polymer, and the “ 02 NMR shift” , which represents a diffusivity indicator of the monomer
into the trunk polymer, were important explanatory variables for predicting the grafting yield.
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(A) Multiple linear regression
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Training data: R2= 0.8331, RMSE= 51.97

Testdata

Training data: R? = 0.9183, RMSE = 38.49

Testdata :R?=0.7171, RMSE = 51.03
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(C) Random forest
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(B) Decision tree

Training data: R2 = 0.9189, RMSE = 36.21

Testdata :R?=0.5639, RMSE = 95.37
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(D) XGBoost
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Training data: R? = 0.9976, RMSE= 6.26

Testdata  :R?=0.7140, RMSE = 41.51
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