Polystyrene/Laponite Nanocomposites by Emulsion Polymerization

Thiago Rodrigues Guimarées', José Carlos Moreira', Ana Maria Cenacchi Pereira? , Gizelda Maria
Alves', Elodie Bourgeat-Lami® and Amilton Martins dos Santos™*"

'Departament of Chemical Engineering, Engineering School of Lorena — University of S&o Paulo,
C.P. 116, 12600-970, Lorena, SP — Brazil; amsantos@dequi.eel.usp.br. 2Laboratoire de Chimie et
Procédés de Polymérisation — UMR 140 CNRS/ESCPE - Bét. 308F — 43, Bd. du 11 Novembre
1918 — 69616 Villeurbanne — France. bourgeat@Ilcpp.cpe.fr.

ABSTRACT

Hybrid latexes of PS/Laponite have been synthesized by emulsion polymerization of
styrene in presence of Laponite RD, using methyl ether acrylate-terminated poly(ethylene
glycol) macromonomer as mediator. The polymerizations were performed via batch
processes using a tiny amount of the PEG based macromonomer and without any classical
surfactant. The evaluation was done in terms of the latex colloidal stability, reaction’s
kinetics and final properties of the nanocomposites. The Laponite RD as well as the
nanocomposites was characterized by X-ray diffraction analysis (XRD). The average
particle size as well as the particle size distribution was determined by dynamic light
scattering (DLS). The mechanical and thermal properties of the nanocomposites were
characterized by dynamical-mechanical analysis (DMA), thermogravimetry (TG) and
differential scanning calorimetry (DSC). In addition, scanning electron microscopy (SEM)
analyses were carried out in order to visualize the composite microstructure. The kinetics
measurements indicate a pronounced effect of the clay on the nucleation and stabilization
of the latex particles.
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