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Résumé : 
Polyhedral oligomeric silsesquioxanes (POSS) are molecular colloids with a size range of 1–3 nm (figure 
A), 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), such as polystyrene sulfonate (PSS), ionene, 
alginate, and chitosan. Previous research had mentioned complexes with nanoparticules9 (gold and 
silice), such as coacervates, or precipitates, with potential applications in phase separation processes, 
including extraction and depollution[1]. While the interactions of PEs with ions and colloids are well-
documented[2–9], little research has focused on molecular colloids of this intermediate size5,6. 
Preliminary small-angle X-ray scattering (SAXS) experiments have shown the formation of larger self-
assembled objects by mixing positively charged POSS (R = -CH2-CH2-CH2-NH3

+, chloride counterion) 
with PSS5, a negatively charged PE. The SAXS data show a significant increase in scattering intensity 
at low q, indicating the formation of large self-assembled structures, sample shows a precipitate (figure 
B). These findings suggest that POSS/PE interactions lead to complex architectures, opening the path 
for a systematic phase diagram exploration and the identification of key parameters governing self-
assembly, such as ionic strength, charge ratio, pendant group chemistry, PE charge density, and polymer 
rigidity.  

 

Fig(A) self-assembly POSS-NH2 with PE Fig (B) SAXS curves of aminopropyl-POSS, PSS and 
their mixture  
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