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The purpose of this paper is twofold. The first is to clarify the effect of the state of masticated
isoprene rubber (IR) at the time of adding carbon black (CB) on the subsequent mixing,
micro-dispersed structure and rubber physical properties. Another is to examine the
relationship between the rheological units, which have not yet been confirmed, and actual
mixing and the formation of micro-dispersed structures, bearing in mind the concept of the
rheological units proposed by Mooney et al. in which the raw rubber is broken by mastication
and subdivided into pm order. In this paper, mastication refers to the plasticization of the raw
rubber, which is the first step in the mixing process. The micro-dispersed structure was
obtained by nanomechanical mapping by AFM.

If IR is not well masticated and the size of the rheological units when adding CB is large, the
rheological units is subdivided preferentially over the dispersion of CB. As a result,
dispersing CB does not proceed sufficiently before reaching the second power peak in the
mixing chart. In contrast, if the size of the rheological units is small due to sufficient
mastication, the CB dispersion starts immediately, and is almost completed by the second
power peak. Thus, we have found that the progress of the CB dispersion and subdivision of
the rubber region is affected by the size of the rheological units before adding CB. In addition,
we have concluded that this affects the CB dispersion and the rubber physical properties. We
have also concluded that the progress of the CB dispersion is accompanied by forming a
rubber region with a high elastic moduli on the peripheral portion of the rheological units.
Furthermore, based on these results, we have proposed a conceptual diagram to show the
formation process of the micro-dispersed structure, in which the rheological units play an

important role.
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