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2-1 Experiments

2-1-1 Background measurements

Background measurements (i.e., direct beam, empty cell, standard sample) were done totally 4 hours.

2-1-2 Sample setup

The sample was inserted into the shear-cell (MCR302, Anton Paar), whose temperature was kept at 333 K. Then

the sample temperature was decreased down to 298 K. In this process, we confirmed that the sample showed the 

phase transition from the isotropic-phase to the lamellar-phase. Noted that air bubbles could be contained if we 

inserted the sample without heating. 

Fig.1 The temperature dependence of the SANS image for a mixture of D2O / 3-methylpyridine / NaBPh4.
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Experimental method and results (continued) 

2-2 Results 

After the sample temperature was stabilized at 298 K, we performed the rheo-SANS measurements with the 

shear-rate of 0.1, 1.0, 5.0, 10, 25, 50, 100, 150, and 1000 s-1. The results are summarized in Fig.2. When the 

shear-rate is increased up to 0.1 s-1, the lamellar-structure is aligned in the flow direction (horizontal direction in 

the figure). It is noted that no notable change of the orientation could be confirmed up to 10 s-1 although the 

viscosity slightly changes with time. On the other hand, isotropic scattering indicating the existence of onion 

structure is observed when the shear-rate is above 25 s-1. Under this condition, shear thickening is also observed. 

Figure 2 The rheo-SANS results for a mixture of D2O / 3-methylpyridine / NaBPh4: The 2D SANS Image 

measured at the radial geometry (upper) and the time dependence of the viscosity (lower). 

In this manner, we concluded that the lamellar-structure generated in a mixture of D2O / 3-methylpyridine / 

NaBPh4 is aligned at low-shear rate region (i.e., below 10 s-1), whereas the formation of onion structure and 

shear-thickening are induced at a certain shear rate (i.e., 25 s-1). These features are analogous to nonionic 

surfactant solutions.




