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Shear Banding Transition of Wormlike Micelles Formed by a C,,~Tailed
Cationic Surfactant
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Abstract Both fundamental and technological research interests highlighted in the past few decades on surfactant
self-assembly wormlike micellar aggregates. We report herein the shear-banding transition of wormlike micelles formed by a
novel Cy,-tailed cationic surfactant, N-erucylamidopropyl-N,N,N-trimethylammonium iodide (EDAI) in aqueous solution.
Steady and dynamic rheological measurements indicate that concentrated EDAI solution is strongly viscoelastic, which can
be attributed to the presence of wormlike micelles in the solution. Rheological tests implies that the concentrated EDAI worm
solution shows typical characteristic of shear banding transition, i.e., the flow curve is composed of two branches corre-
sponding to high and low viscosities separated by a stress plateau between two critical shear rates. In the shear banding tran-
sition region, the fluid is mechanically unstable and the initial homogeneous flow was spurted into two macroscopic layers
bearing different shear rates and stacked along the velocity gradient direction. The shear-banding transition behavior was
further directly observed on a visualization rheometer.
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Figure 1 Molecular structure of the Cx,-tailed cationic surfactant EDAI
used in this work
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Figure 2 Shear viscosity plotted as a function of shear rate for 250
mmol/L EDAI solution at 30 C
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Figure 3 Variation of storage (G') and loss (G") moduli as a function of
angular frequency () for 250 mmol/L EDAI solution at 30 C
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Figure 5 Time dependence of shear stress at some fixed shear rates for
250 mmol/L EDALI solution at 30 ‘C
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Figure 6 Time dependence of shear rate at certain fixed shear stresses
for 250 mmol/L EDAI solution at 30 ‘C
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Figure 7 Optical images of the initial 250 mmol/L. EDAI solution (a)
and that after shearing at 0.03 s~ ' for some time (b)
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