2P102

ETFILAR—AMEIZL I E T FHEESERT
WhIETK - AEd T/, UREKBRET
OFTTEFE, KTFHIE, BHY, HiEps’

Model-Based Research Toward Innovative Material Design:
Prediction of Molecular Weight of Polymers

oTatayoshi Ishimoto?, Joji Ohshita?, Satoru Tsukada?, Hiroyuki Kai?
! Graduate School of Nanobioscience, Yokohama-City University, Japan
2 Graduate School of Engineering, Hiroshima University, Japan

[ Abstract] Toward the design and manipulation of innovative materials, we proposed a new
concept as the “model-based research (MBR)”. In the MBR, measurable physical and
chemical properties are mathematically modelled by the explanatory parameters obtained by
the computer simulation from atomistic point of view. To demonstrate the availability of MBR,
we modelled the molecular weight with respect to the H>O/silane molar ratio of the series of
polysilsesquioxanes as an example. The calculated values of geometries, electronic structures,
reactivity, and dynamics for bis(triethoxysilyl)methane, ethane, ethylene, and acetylene
(BTES-M, —-E1, -E2, and —E3) were used as the explanatory parameters. The equation
v = ax™ could reproduce the behavior of molecular weight for BTES series. Detailed
understanding and discussion was theoretically possible based on the mathematical model of
molecular weight because different explanatory parameters were contributed to the each a and
n in the equation. We predicted the molecular weight of C3Hs and CsHs as a spacer based on
the obtained mathematical model. Experimental validation for these polymers clearly showed
the possibility of qualitative categorization. Our proposed concept, MBR, is available and
powerful tool to analyze the material science toward innovative material design.
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Fig. 1. Monomer structure of bis(triethoxysilyl)methane, ethane, ethylene, and acetylene.
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Fig. 2. Regression curves for BTES-M, -E1, -E2, and —E3 obtained by LASSO
analysis. Experimental results of molecular weight are also plotted.
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