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We have found that nanometer-size
emulsion and polymer (HEC; Hydrox-
yethylcellulose) system have shear thick-
ening behaviors, i.e., dilatancy behaviors.
Nanometer-size emulsion were made by
high pressure emulsification, and their di-
ameter was ca. 30nm [1]. The weight av-
erage molecular weight of HEC was ca.
1,300,000 and its concentration was 0.4
wt%.

It is predicted that there are some in-
teractions between emulsion and polymer
in this system. In order to analyze such
interactions more precisely than in previ-
ous experiments, we carried out simultane-
ous measurements of small-angle neutron
scattering (SANS) coupled with rheology,
Rheo-SANS. A Rheo-SANS system was in-
stalled at SANS-U (C1-2), JRR3M in JAEA
(Tokai). Rheological measurements can be
carried out on a Physica MCR-501 (Anton
Paar) equipped with a double cylinder type
shear cell. (Fig. 1)
Simultaneous measurements of rheology

and SANS were carried out at several
steady shear rates (the range of the shear
rate being 0.1 - 100 [1/s]). Typical results of
the measurements are shown in Fig. 2 and
3. Fig. 2 shows clear dilatancy (viscosity
thickening) at the shear rate of ca. 4 [1/s].
Fig. 3 shows the corresponding SANS pro-
files observed at the shear rates of 0.1 to
100 [1/s]. At the shear rate above the di-
latant point, a steep increase of the scatter-
ing intensity was observed in the low-Q re-
gion. This result indicates that some semi-
micrometer-size structure was formed un-
der shear flow at the shear rate above the
dilatant point.
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Fig. 1. Photo of the Rheo-SANS system. Fig. 2
Time evolution of the shear viscosity after imposing
various rates of stepwise shear. Fig. 3 Changes
of SANS profiles observed at the various shear rates
corresponding to Fig. 2.


