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Development of solid-state sulfur-33 NMR for analysis of cross-linking structures in
rubbers
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4. 5538k (300 FELLAY)

Experimental and theoretical investigations of zero magnetic field solid-state sulfur-33
nuclear magnetic resonance (NMR) of organosulfur compounds, forming sulfide bonds,
are presented, towards the analysis of cross-linking structures in rubbers. As model
compounds of disulfide and polysulfide bonds in rubbers, polycrystalline sulfur-33
enriched dibenzyl disulfide and a-Ss are used, and the 33S quadrupolar frequencies are
observed in the temperature range between 80 and 300 K. Those quadrupolar
frequencies can become good parameters to be assigned sulfur-containing functional
groups. Analysis of 2D nutation echo zero-filed 33S NMR spectra yields the
quadrupolar coupling constant, Cq, and the asymmetry parameter, nq, which are more
commonly used as an NMR parameter. Extensive quantum chemical calculations are
systematically performed to investigate dependences of 33S NMR parameters on
changes of torsion angles in disulfide and trisulfide bonds, indicating that analysis of
Cq values potentially makes it possible to assign the secondary structures of
cross-linking in a rubber.
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