Multipetal-shaped polymer-gold composite particles: synthesis, characterization and applications.

[bookmark: _GoBack]      A one-step Pickering emulsion polymerization route has been successfully developed to synthesize core-shell polystyrene-gold composite particles. Interestingly, in addition to core-shell structured polystyrene-gold composite particles, we found asymmetric polystyrene-gold nanocomposite particles are also produced, where a single gold nanoparticle is attaching on each polystyrene substrate. Furthermore, multipetal-shaped polystyrene-gold composite particles are successfully synthesized, also via seeded growth mechanism, where styrene oligomers/monomers grow on AuNP surface. The morphology changes from flower shape (particle size 252 nm) to dumbbell shape (particle size 513 nm) as reaction time increases. The morphology also varies with AuNP size; as AuNP size increased from 80 nm to 125 nm, the average number of polystyrene petals on each AuNP increases from 2.9 to 3.9. 
      We further incorporate thermo-responsive PNIPAM polymers into composite particle synthesis. The dumbbell-shaped PNIPAM/polystyrene-gold composite particles demonstrate significant thermo-responsiveness. It is intriguing to find these dumbbell-shaped composite particles provide a modulated catalytic activity around lower critical solution temperature (LCST). We hypothesize that the significant shrinkage of PNIPAM particles limits the diffusion of reagent molecules to the surface of AuNP, supported by the significant scattering intensity change. 
