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Various core-shell nanoparticle latexes with a PEI shell were prepared from styrene,
n-butyl acrylate, ethyl acrylate, methyl methacrylate, and methacrylic acid by the emulsifier-
free emulsion polymerization initiated by a PEIl/t-butyl hydroperoxide(TBHP) redox pair.
pHs of PEI solution, 7 and 11, adjusted by concentrated hydrochloric acid also showed a
dramatic effect on the particle formation.

Stable particles of PMMA/PEI and PS/PEI can be prepared from both pHs 7 and 11 of
PEI, while those of PnBA/PEI and PEA/PEI were prepared only at PEI pH 7. In contrast,
stable particles of PMAA/PEI cannot be obtained, instead, gel products were obtained at
both pHs of PEI. The effect of the selected vinyl monomers on the formation of particles
were compared from latexes possibly prepared at PEI pH 7, which were PMMA/PEI,
PEA/PEI, PnBA/PEI, PS/PEI. It was found that the type of monomers differently affected %
monomer conversion, particle size, % grafting, and % grafting efficiency.

The type and strength of particle surface charge were confirmed by a g-potential
measurement. Degree of protonation of PEI strongly influenced this value. Images from
transmission electron microscope (TEM) clearly revealed the morphology of the particles.
The resulted grafted copolymers of the corresponding latexes were characterized by an ATR-
FTIR technique. In addition, the effect of ethanol as a cosolvent on the formation of PS/PEI
at pH 7 was studied as well. It was found that upon increasing the amount of ethanol, %

styrene conversion was not significantly altered, however, the particle size was increased.
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