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SUMMARY: Using microwave irradiation, wc werc able to prepare a concenb-ated (up to 40
WI. %) uniform polystyrene nanoparticles (down to -60 nm) il) the presence of 1,82 WI.% of
anionic surfactant (sodium dodecylsulfate). Both the nanopanicles and the polystyrcne
chains inside the nanopanicles were characterized by a combination of static and dynamic
laser light scattering (LLS). We also found thaI various surfactant-free polymeric
nanopanicles could be made by microphase inversion; namely, the addition of a polymer
solution dropwise into an excess of water or the temperature-induced phase transition, Wc

" proposed a stabilization mechanism and experimentally demonstIAted that for a givcn stable
.: dispersion the avcrage surface area (s) occupied pcr stabilizer is a constant. On the basis of

this mechanism, wc were able to propose a SIruCroraJ model to control and predict the
resultant panicle size from the macroscopic monomer/stabilizer weight ratio. We also
successfully used the nanopanicles in the studies of enzymatic biodegradation and
controllable chemical releasing.

Introduction

Emulsion polymerization is a conventional way to prepare polymeric particles in the si2.e

range 102 -10' nm. Emulsion polymerization has been gradually improved to broadcn the si2.e

range. The seeded emulsion polymeri2.ation was developed to make latexes with a si2.e larger

-than 10' nm 1.2), while the mini emulsion and microemulsion polymerization were invented for

the preparation of smaller particles in the ranges 50-200 nm and 20-50 nIn, respectively"') It

is known that in microemulsion polymeri2.ation. a large amount of surfactant/co-surfactant has

to be added, which not only limits the dispersion concentration but also is not gopd for some,
applications of the nanoparticles. The removal of surfactant from the resultant polym~r

disp~rsion without affecting its stability is extremely difficult, ifnot impossible.

Much effort has been spent on how to increase the solid content and reduce the surfactant. For

example, a continuous and slow addition of monomers drop wise into a microemulsion during

polymerization and a semi continuous addition of monomers into a low~r solid-content

dispersion formed via microemulsion polymerization wcre developed to make a full use of

surfactant to incr~ase the solid contentS.6). L. M. Gan er al.'.l1 designed a Winson I-like

polymerization system which contains a monomcr upper layer saturated with a sma!] amount

ofw3ter and DTAB and a lower oil-in-w3ter microcmulsion layer. The upper laycr acted 1\5 a

monomer rcs~rvoir to supply monomers for the microemulsion polymerization in the lower
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