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Introduction

I introduce how the miscibility, molecular motion, and interaction of polymer blends are characterized by the
high-resolution solid-state '*°C NMR method. Firstly, intermolecular reaction between poly(2-hydroxyethyl
methacrylate) (PHEMA) and poly(methacrylic acid) (PMAA) in the PHEMA/PMAA blends is reviewed.[1] The
heat-treatment at 300 °C for 10 min promotes the intermolecular dehydration between the component polymers in
the solid states, but the reaction is not occurred for pure PHEMA. Next, how the local hydrogen bonding in the
PMAA/poly(vinyl acetate) (PVAc) blends works for maintaining the good homogeneity. It was found that the
hydrogen bond is created at 3:2=[MMA]:[VAc] unit molar ratio and the fraction of 30% is necessary to be miscible
on a molecular level.[2] This characteristic interaction enabled us to observe a cross peak between PMAA and PVAc
C=0 carbons on a natural abundant °C 2D exchange NMR. Finally, the relation ship between the crystalline phase
thickness and the melting point of poly(e-L-lysine) (e-PL) in the poly(vinyl isobutyl ether) (PVIBE)/e-PL blends and
PVIBE/e-PL/saponite nanocomposites is discussed.[3] The lower temperature shift of the melting point with increase
of PVIBE is explained by decrease of the crystalline phase thickness of &-PL estimated by the 'H spin-lattice
relaxation curve simulation. The simulation was achieved by employing the insufficient 'H cross-relaxation
(spin-diffusion) rate.
Results and Discussion

Figure 1 shows the observed and expanded “C CP/MAS (cross-polarization/magic-angle spinning)
NMR spectra (left-hand side) and the
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Figure 2 shows the observed (A) and the decomposed (B) "“C CP/MAS spectra for the
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o for PVIBE/e-PL/saponite nanocomposites: @ and O represents the
nanocomposite is represented. The non-crystalline (NC) and the crystalline (CR) phases of PVIBE,
endothermic peaks show the melting respectively. Similarly A and A are the observed curves of NC and

. . CR for &-PL. DSC curves show the region of the melting point of e-PL.
point (T},,) of the crystalline phase of

e-PL. While the T, of pure &-PL is ca. 445 K, that of blends and nanocomposites decreases. T, values of
blends depend on the composition. For the nanocomposites, while the 7, values from 10/3/0.09 to
10/1/0.03 show the similar dependence, those values from 10/5/0.15 to 10/3/0.09 shows the same value
of 439 K. This interesting phenomenon is discussed by the crystalline thickness estimated by 77" curve
simulation as depicted in Fig. 3 (right).
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