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Comparison of Gel-state NMR and Solid-state NMR Method for Structural Analysis of
Poly(methyl methacrylate) Crosslinked Bodies, ('Graduate School of Prefectural University of
Hiroshima, *National Institute of Advanced Industrial Science and Technology) Koyuki
Takahashi,' Yasuko Saito,? Atushi Hashimoto,' Keita Sakakibara®

Gel-state NMR spectroscopy is a method to analysis insoluble compounds using solution-
state NMR spectrometer by swelling samples in NMR solvents. The method has been applied
for elucidating the chemical structure of plant cell wall. With regard to hydrophobic crosslinked
polymers, however, the application is limited to cases such as cross-linked PMMA with a cross-
linking unit less than 0.5wt%". Therefore, in this study, we synthesized cross-linked PMMA
(molar ratio MMA: EGDMA=18: 1) as a hydrophobic polymer model and investigated whether
gel state NMR method could be applied. In the HSQC-NMR spectra of cross-linked PMMA,
cross-peaks derived from each monomer residue were observed. On the other hand, no cross-
peaks derived from the ethylene glycol structure, which is a crosslinking site, were detected,
and the complete chemical structure could not be identified®. Therefore, we synthesized cross-
linked PMMA with different monomer ratios and compared the spectra obtained by solid-state
BC NMR (CP/MAS) and gel-state NMR method. In this presentation, we will discuss the result
of chemical analysis for cross-linked PMMA as well as the advantage and disadvantage of gel-
and solid-state NMR techniques for the measurement of insoluble polymers.
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