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Analyses of multicomponent hierarchical structures in soft materials
using neutron for a sustainable society
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Abstract

We investigated the decomposition processes of polystyrene particles dispersed in deuterated water (D20) during
heating under near critical or supercritical conditions by using in situ small-angle neutron scattering. Under subcritical
conditions, the PS particles were swollen by D20 due to increased compatibility with temperature. In subcritical conditions
near the critical point, cleavage of PS chains in the particles occurred, so that the swollen ratio was enhanced despite the
PS particles keeping their shapes. Under supercritical conditions, the PS particles were degraded into oil, including
oligomers or monomers and phase-separated structures with styrene-rich and D2O-rich regions.
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Fig.2  Fitting results for the SANS profiles under

the subcritical conditions as a function of
temperature (dashed lines: the guide to the eye): (a)
radius of the particles R (open symbols: average R,
error bars: standard deviation or), and (b) volume
fraction of PS in the particles gps
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