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Study on viscoelastic behavior of ring polymer by using ring polybutadiene having high
molecular weight and high purity
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A ring polymer has topologically interesting architecture with no chain ends and it is
considered as a model polymer to clarify the topological effect on physical properties such as
viscoelastic properties. The dynamics of ring polymers in melt were theoretically predicted by
several models such as lattice-animal (LA) model and fractal loopy globule (FLG) model,
when their molecular weights are high enough to penetrate each other and form a certain
entanglement. But high molecular weight ring polymers have not been synthesized
experimentally so far because of the synthetic difficulty *. In this study, a series of
highly-purified ring polybutadienes with molecular weight ranging of 2k<Mw<50k and high
ring purity (< 99.5%) were carefully prepared by anionic polymerization and HPLC separation
techniques.

The dynamic viscoelastic measurements of the ring PBs and also linear counterparts were
carried out. The entanglement molecular weight (M.) of PBs was calculated from G of
Linear PB (M,=50k) as M.=2.1k. Linear PB-50k exhibits relatively long rubbery plateaus
since the entanglement number is larger (M,=50k=23M.), while ring PB-50k also revealed
rubbery plateau with lower storage/loss moduli than those for linear PB-50k. Actually the
longest relaxation times for the ring PB-50k and linear PB-50k are almost comparable. From
this result, It was considered that this high molecular weight ring PB may entangle each other.
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