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Analysis of variation of sulfidic linkages during vulcanization
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Sulfur K-edge X-ray absorption near-edge structure (S K-edge XANES) measurement was conducted at
room temperature in the SR center of Ritumeikan University to evaluate a kind of the sulfidic linkage in
solvent-extracted sulfur cross-linked isoprene rubbers. The vulcanizates were prepared by heat-pressing of
the rubber compounds containing zinc oxide, stearic acid, N-cyclohexyl-2-benzothiazole sulfonamide and
sulfur. The sulfidic linkage varied to become shorter during curing. It was estimated that chain scission
process might be occurred. The S K-edge XANES measurement will be of use for evaluating a
characteristic of the sulfidic linkages in the sulfur cross-linked rubber by combining the solvent extractions
technique. Quantitative analyses on the fraction of poly-, di- and mono-sulfidic linkages are now challenging
in order to study a relationship between the structure and mechanical properties of the vulcanizates.
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Fig.2 (a) Sulfur K-edge XANES spectra of IR-ZnO-StH-CBS-Sg samples.
(b) relationship between the cure curve and the changes of
energy at peak tops in the variable heat-pressing time.
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