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Preparation of High Content Surfactant-free Narrowly Distributed
Macromolecule Nanoparticle L atex

Zhang Wenmir’ Wu Chi* ® Ngai To' Lou Chianwa

(1Department of Chemistry, The Chinese University of Hong Kong, Shatin, NT, Hong Kong; 2Department of Chemistry,
Anhui Normal University, Wuhu, Anhui 241000; °The Open Laboratory of Bond Selection Chemistry, Department of
Chemical Physics, The University of Science and Technology of China, Hefei , Anhui 230026 )

Abstract  Emulsifier-free emulson polymerization of styrene in acetone-water medium has
been carried out usng microwave irradiation. Below acetone content of 50 %, narrowly dis
tributed nanoparticles stable in water were obtained. The average particle hydrodynamic rer
dius < Rn> is decreased from 278 to 35.4 nm with an increase in acetone content in the
range 0- 50 %. When the initiator amount is kept constant , the < Rn > value is increased
and is proportional to the monomer concentration, in the range from 1.2 to 7.0%. When
the monomer concentration is kept costant and the initiator concentration is decreased
(from 0.27 to 0.027 %) the < R.> value is decreased from 25 to 22 nm and then in-
creased. On the bass that the initiator , potassum persulfate (KPS) , acts as a source of
surface charge and ionic strength, both has the stabilizing and coagulating effects in the
polymerization process, we have success ully found a smple formula to describe the rela-
tionship between the particle sze < R, > and mass ratio ( Mmonomer / Minitiaor) . Adding a few
amount of methyl methacrylate(MMA) monomer , the size of the copolymer particles re-
markably decreasesfrom 35.4 to 16. 0 nm. It has been shown that the increased stability of
the resulted dispersion is due to the increase of surface hydrophilicity of latex particles.
The stability and uniformity of the final latex does not change any more before and after
the vacuum distillation of the acetone from the dispersions. Consequently , we can get a high
concentration latexes very conveniently by smply distill out the acetone from the latex solu-
tion.

Keywords:  Emulsfier-free emulsion polymerization,  Styrene, Methyl methacrylate,
Microwave irradiation
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