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The microscopic structure clay nano-
particles (Laponite XLG) and poly(ethylene
oxide)(PEO) suspension under steady
shear has been investigated by
contrast-variation small-angle neutron
scattering(CV-SANS). It is noted that the
radius and thickness of the clay are 150
� and 10 �, respectively. The molecular
weight of the PEO used is Mw = 1,000
kg/mol. The stock solution of clay and
PEO was prepared by adding PEO solution
to clay and stirring with a magnetic stirrer
until well-blended. Laponite (clay) platelet
dispersions in poly(ethylene oxide) (PEO)
aqueous solutions with various deuteri-
ous/hydrogeneous water compositions
were prepared and contrast-variation
SANS experiments were carried out.
Reversible shear-thinning behaviors were
observed in both clay dispersions and PEO
solutions. No anisotropy was observed
in SANS patterns even clay platelets are
highly anisotropic, indicating turbulent ro-
tation of platelets by shearing. In the pres-
ence of PEO, on the other hand, the viscos-
ity showed a hysteresis loop with strong
anisotropy (see figure). This suggests that
clay platelets are well aligned along the
flow direction due to bridging together by
oriented polymer chains.
Furthermore, by contrast-variation SANS
experiments, the following facts were dis-
closed. In a stationary state, a significant
number of PEO chains are adsorbed on the
clay surface. Because of the presence of tie-
chains bridging neighboring clay platelets,
the viscosity is higher than that of clay dis-
persion without PEO chains. When the sys-
tem is sheared, the adsorbed layer is de-
stroyed and desorption occurs. However,
by reducing the shear rate, polymer chains
start to adsorb on the clay platelets again.
Here, the desorption/adsorption process is

very much dependent on the history of
shearing, leading to a strong hysteresis be-
havior.

Fig. 1. SANS 2D-patterns for clay(3 wt%) disper-
sion, PEO(2 wt%) solution and clay(3 wt%)-PEO(2
wt%) mixed solution
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