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Abstract:

Sterically-stabilized poly(methyl methacrylate) (PMMA) latexes charged by Aerosol OT (AOT) in nonpolar solvents are a well-
characterized model system to understand the nature of charge in low dielectric fluids. Despite being well-studied, the latexes have
typically only been produced using one steric stabilizer, poly(12-hydroxystearic acid) (PHSA). Polydimethylsiloxane (PDMS) has
emerged as an effective replacement for PHSA, with highly beneficial properties compared to PHSA: it is commercially available and
can be reproducibly and controllably synthesized. The native charging behavior of these PDMS-stabilized particles, both in pure solvent
and with added AOT, however, is different to PHSA-stabilized particles, which are typically uncharged in low dielectric solvents.
Additionally, the magnitude of the particle charge can be modified by the addition of ethylene glycol dimethacrylate (EGDMA)
crosslinker. We propose using contrast-variation small-angle neutron scattering (CV-SANS) with appropriate selective deuteration (to
the surfactant and polymer) to study the distribution of crosslinker and AOT surfactant within PDMS-stabilized latexes.
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Contrast-variation SANS measurements were used to determine the distribution of a
dimethacrylate crosslinker (EGDMA) in poly(dimethylsiloxane)—-poly(methyl methacrylate)
latexes dispersed in dodecane, a typical nonpolar solvent. The latexes were prepared with a
PMMA-ds core to give isotopic contrast with the hydrogenous EGDMA crosslinker. The
latexes were then dispersed in dodecane solvents with different scattering length densities
(either 6 or 5 x 10-6 A-2). This enabled the spatial distribution of all the components in the
core of the latexes (PMMA-dg, PDMS, and EGDMA) to be determined through a constrained
fitting procedure. Further analysis of the data will make it possible to couple the distribution
of components with the properties of the latexes.
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