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Use DNA solutions to model polymer entanglement in flow: si-
multaneous rheometric and particle-tracking velocimetric measurements
POUYAN BOUKANY, SHI-QING WANG, Department of Polymer Science, Uni-
versity of Akron — Entangled aqueous DNA solutions are ideal as a model system
to examine nonlinear flow features including stress overshoot in startup shear and
shear thinning phenomenon. These soft systems can be strongly entangled with 60
entanglement points per chain and a terminal relaxation time as long as 1000 s at 1
% concentration [1-2]. They allow a comparison between the steady state attained
with a startup shear and that attained through an “infinitely” slow ramping up of
the applied shear rate. Indeed, startup shear in the nonlinear (stress plateau) region
causes the DNA solutions to yield inhomogeneously, resulting in permanent shear
banding. However, the slowly ramped-up shear into the same final rate as applied in
startup shear allowed the solutions to avoid shear inhomogeneity. Thus, we demon-
strated that it is possible for the final steady states to be different depending on how
an entangled system is brought into the same final experimental condition. This re-
sult implies that it is ill-defined to pursue conventional constitutive relationship in
flow of entangled polymers.
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