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Detailed Viscoelastic Analysis for Semidilute Entangled Solutions of
Polyelectrolytes Using Diffusing Wave Spectroscopy

Matsumoto, Atsushi
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Usin? monodisperse poly(sodium styrene sulfonate) as a model pol¥electrolyte
system, the high-frequency linear viscoelastic analysis of entangled polyelectrolyte solutions was
conducted through diffusing wave spectroscopy micro-rheology method. We found that the entanglement
properties of the tested polyelectrolyte at low molecular weights followed the scaling laws for
electrically neutral polymers, while those at high molecular weights exhibited the scaling relation
predicted for polyelectrolyte solutions. We experimentally demonstrate that the effect of the
electrostatic interaction on the entanglement dynamics of polyelectrolytes varies depending on the
molecular weight of polyelectrolytes.
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Figure 1. The frequency dependence of the
complex modulus for aqueous solutions of
entangled NaPSS at different monomer
concentrations.
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Figure 2. The estimation method for three
viscoelastic parameters from the complex
modulus spectrum. G is the plateau modulus
and estimated as the G’ value at the frequency
where the loss tangent shows the minimum. zep
and z. are the reptation time and the Rouse time
of an entanglement strand.
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Figure 3. Dependence of (a) the plateau modulus Ge, (b) the relaxation time ratio ze/ 7 at 25°C on

the monomer concentration c for agueous NaPSS solutions.
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