1F13

PFEHAREOIaAL—2aVICKkAERESF-KEBEERIC
& 2 TR I 5 KiE&EDAREA
VB ILERBE - BT
ON+BEZ', TG, AilEd

Molecular dynamics study of water structure formed by interaction
between solid polymer and water
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[ Abstract] Recrystallization behaviors of water sorbed into four poly(meth)acrylates;
poly(2-methoxyethyl acrylate) (PMEA), poly(tetranydrofurfuryl acrylate) (PTHFA),
poly(methyl acrylate) (PMA), and poly(methyl methacrylate) (PMMA), are investigated by
molecular dynamics (MD) simulation. The aim of this study is to correct the glass transition
temperature about the influence of cooling rate and to analyze interaction between the solid
polymer and water molecules. The crystallization of water during a heating process in the
polymer-water binary systems, the so-called "recrystallization of water”, was observed by
previous differential scanning calorimetry (DSC) measurement. As a result of the calculating
water diffusion, we indicated that the recrystallization controlled "diffusion mechanism". The
result of the present study shows that corrected glass transition temperature in MD simulation
and number of water cluster can be calculated, supporting the recrystallization process is raised
by the "diffusion mechanism". Detailed molecular processes of recrystallization and hydrogen-
bonding states of water in the polymers are also discussed.
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Tab. 1. The calculated values about the each glass transition
qosi temperature
—C, log o =) PMEA PTHFA PMA __ PMMA
AT, = A(expt) TMD* /K 337 370 375 423
C, + logy, qq(“m'l) AT, /K 112 109 81 95
(exptl) TMD jK 225 261 294 328
C,, C,: Fitting parameters Ty IK 223 260 291 381
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