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Structure and dynamics of polymer network at solid interface
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In rubber nanocomposites, it is known that adsorbed polymer chain layer on
the filler interface plays an important role for the performance of the material. The detailed
structure of the interfacial rubber layer is, however, still unknown. In this study, the structure
of 1,4-cis-polyisoprene (Pl) at quartz interface was discussed. The volume fraction distribution of

the PI film swollen in deuterated hexane along the direction normal to the interface was evaluated
by neutron reflectometry. Scattering length density of cross-linked Pl at substrate interface
became smaller than that in the bulk, meaning less penetration of deuterated hexane into the
interfacial layer. We found that there is a hardly-swollen thin layer and less swollen intermediate
layer at the interface, with the thickness of about 1 and 10 nm respectively. Each interfacial

layer should be corresponding to the “ tightly adsorbed” and “ loosely adsorbed” bound rubber
layer in the previous reports.
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