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Roles of [Zna(u-0,CCi7H3s5)2]** intermediates in the sulfur cross-linking reaction of isoprene rubber
were revealed for the first time using in situ time-resolved zinc K-edge X-ray absorption fine structure and
in situ time-resolved infrared spectroscopy along with the density functional theory and other experimental
analyses. The results indicate that N-(1,3-benzothiazol-2-ylsulfanyl)cyclohexanamine (CBS) is hydrolyzed
to generate a novel intermediate. The newly produced intermediate induces to generate a subsequent
intermediates which will accelerate the sulfur cross-linking reaction, likely via enzymatic-like reactions.
Despite the long history of rubber science and technology, the structures and roles of the intermediates
have been unknown until now. The obtained results in this study will shed light on clarifying the
vulcanization mechanism to prepare high-performance rubber products. These are definitely useful for
the development of rubber science, and will facilitate a paradigm shift to the next stage of material
science. Of course, further study is necessary to make a breakthrough in rubber vulcanization.




