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Various Equilibria Relevant to Amphiphilic OligomersVarious Equilibria Relevant to Amphiphilic Oligomers

Moore, J. S. et al. J. Am. Chme. Soc. 2000, 122, 11315. Moore, J. S. et al. J. Am. Chme. Soc. 1999, 121, 5933.
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Polyacetylene (PA)Polyacetylene (PA)

à Representative Organic Conducting Polymer
n

(1958) Natta et al.
Catalyst: Al(Et)3/Ti(OPr)4

- Acetylene à Polymerization (all trans)
- At normal pressure and temperature
- In hydrocarbon solvents (e.g. n-hexane)
- Black Flakes

(1978) Shirakawa et al.
Catalyst: Al(Et)3/Ti(On-Bu)4 (1/4)

- Acetylene à Polymerization (cis major)
- At –78 oC, Pressure: 610mmHg or Higher
- In toluene (small amount)
- Film Thickness: 10-5~0.5 cm
- doping with halogens and AsF5
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1) Leung, L. M. et al. Macromolecules 1993, 26, 4426.
2) Kanga, R. S. et al. Macromolecules 1990, 23, 4235 & 4241.
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Stable & Soluble PA Block Copoymer Nanoparticles Stable & Soluble PA Block Copoymer Nanoparticles 

MS-b-PVSO copolymer (Initiator: sec-BuLi end-capped with 1,1-diphenylethylene)
(Mw = 17 060, PDI = 1.12, nMS:nPVSO = 117:60)

Used Solvent: THF 
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3.76 nm

Micelles were very stable at 55 oC
PA blocks protected by the MS shell

Swelling of soluble MS Shell

Laser Light Scattering (LLS) 

Colorless à Yellow àDark Red
Final Size: 30-60 nm 

Wu, C.; Niu, A.; Leung, L. M.; Lam. T. S. J. Am. Chem. Soc. 1999, 121, 1954-1955.

Core-Shell Morphology
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Microphase Inversion 
Stabilized Suspensions of Individual Polymeric Nanoparticles

Microphase Inversion 
Stabilized Suspensions of Individual Polymeric Nanoparticles

Li, M.; Jiang, M.; Wu, C. J. Polym. Sci., Polym. Phys. Ed. 1997, 35, 1593-1599.
Li, M.; Jiang, M.; Zhu, L.; Wu, C. Macromolecules 1997, 30, 2201-2203.
Li, M.; Zhang, Y.; Jiang, M.; Zhu, L.; Wu, C. Macromolecules 1998, 31, 6841-6844.

Randomly Carboxylated (and Sufonated) Polystyrene
àAnionic Polymerization and Modified (3-7 mol%)

Counter Ion: Na+ (and Mn2+) (also H+)

Ionomer: Macromolecule containing below 10 mol% ionic groups bound to hydrophobic backbone
Normally Insoluble in Water

Slow Interchain Aggregation

Surfactant-Free PS Nanoparticlaes (Size: 1-12 nm)
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§ The assembly of polymer chains in solution is a powerful method 
leading to the preparation of interesting and unique macromolecular-
based synthetic microstructure.
§ The control of intra- and/or intermolecular interactions is provided 
through the selective placement of functional groups along the 
polymer backbone and the relative strengths of their attractive and 
repulsive interactions.
§ The stable & soluble PA Block Copolymer Nanoparticles were 
successfully produced in Core-Shell morphology. They are applicable 
as various shapes such as thin films and tubes.
§ Surfactant-Free PS Nanoparticles (often used as emulsifier) are 
prepared via Microphase Inversion with Randomly carboxylated and 
sulfonated PS ionomers. 

SUMMARYSUMMARY
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