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Self-assembly of colloid molecular with polyelectrolyte model 

Gaëlle LIVOLANT1, Lingsam TEA1, Natalie MALIVOKA1, Nicolas JOUAULT1
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Polyhedral oligomeric silsesquioxanes (POSS) are molecular colloids with a size range of 1–3 nm, occupying an intermediate space between ions and nanoparticles. Their properties in solution can be tuned via the nature and length of the pendant groups. This tunability makes POSS ideal for studying their interactions in aqueous environment to form self-assemblies of positively and negatively charged POSS with flexible and semi-flexible polyelectrolytes (PEs). Previous research had mentioned complexes with nanoparticules[1] (gold and silice), such as coacervates, or precipitates, with potential applications in phase separation processes, including extraction and depollution[2]. While the interactions of PEs with ions and colloids are well-documented[1, 3–9], little research has focused on molecular colloids of this intermediate size [6, 7]. First investigation on system composed of Polystyrene Sulfonate (a negatively charged PE) and primary amine-functionalized POSS (positively charged depending on the pH). The POSS/PE phase diagram show systematically precipitate. The characterization of POSS/PE aggregates are analyzed by combining SAXS and SANS, enabling a better understanding of the interactions within these assemblies. With thus methods the impacts of parameters such as ionic strength, charge ratio, polymer rigidity and pendant group chemistry are study to understand which one governs the formation of POSS/PE complex architectures.
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