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In order to understand changes in the ag-
gregated structures of fumed silica suspen-
sions by the depletion instability, we have
measured the SANS scattering profiles of
the fumed silica suspensions dispersed in
1,4-dioxane or toluene solution containing
of polystyrene (PS), which is not adsorbed
at the surfaces of the fumed silica particles.
The silica concentrations were fixed at 4.8
and 8.0 vol. % and the PS concentration
was maintained at 0.05 g/100 mL for two
PS with the molecular weight of 2.53× 103
and 1.11× 104. The scattering wave vec-
tors of the SANS measurements were cov-
ered from 5.28× 10－ 2 to 3.67 1/nm.
From the SANS profiles in the absence of
PS, the mass fractal dimension and the sur-
face one were obtained to be 2.3 and 2.6, ir-
respective of the dispersion medium. On
the other hand, the addition of PS into the
silica suspensions caused slight changes
in the mass fractal dimension: the fractal
dimension in 1,4-dioxane was 2.4 in the
presence of the large molecular weight of
PS, whereas in toluene the fractal dimen-
sion was 2.4, irrespective of the molecular
weight of PS. This suggests that the pres-
ence of PS causes a more compact aggre-
gated structure of the silica suspension and
provides the smaller radius of gyration Rg
of aggregated silica particles determined
from the Guinier plot. The estimated Rg
value in 1,4-dioxane was 62.1 nm in the ab-
sence of PS, whereas they were 57.1 and
60.2 nm in the presence of the low and high
molecular weight of PS, respectively. Simi-
lar trends were observed in toluene: the Rg
value in the absence of PS was 47.9 nm and
they were 43.2 and 45.8 nm in the presence
of the low and high molecular weight of
PS, respectively. Thus, it can be concluded
that the presence of PS induces changes in
the aggregated structures in the fumed sil-

ica suspensions due to the depletion insta-
bility, whose interactions more effectively
occur for the less polymer mass at the fixed
polymer concentration.
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